Everybody s

TELEVISION
and
RADIO
HANDBOOK




COPYRIGHT, 1951
POPULAR SCIENCE PUBLISHING COMPANY, INC.

ALL RIGHTS RESERVED

FRINTED IN THE UNITED STATES OF AMERICA



TELEVISION and
"RADIO MANUAL

Everybody s Celevision
— and Radio Handbook

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC



TABLE
of

CONTENTS




CONTENTS

Why Call a Television Serviceman®........ 9
Iere’s how to fix the thing yoursclf—with care!

Mike Made from Phono Cartridge..........
And it has an output higher than most commercial
jobs

These Parts Put the World at Your

Finger Tips..oin, 15

Two coils. switch and condenser add short wave

From Triode to Pentagrid.....

How thee-clement tubes work—and what they’re

for
Cabinet for Small Set Combined

with Shelfi e 22
Pepped-Up Output from B-Supply .. 22
Replaciug Broken-Off Grid Caps............ 22
How to Make Electric Candles....ooooee 23
Flashlight Tests TV Lead............ . 23
What's In-ide a TV Doghouse 24

You won't get bitten if you know how to look for

trouhit

Music Without Knobs. 27
Child's phonograph runs itsclf, can’t play too loud

High-Gain A.F. Amplifier... 31
Big volume from resistunce-coupled, 2.pentode
haokup-

Rotary Rectifier. e 32

Sum)lu\ DC for charging storage Imll(’rr(‘s
Would a Booster Help Your TV Set?.... 36

How ta ﬁml out—casily and painlessly

“Grasshopper”™ Spies on Enemy............. 39
Small Towns to Get TV on Small Waves 40
News Timer for Your Radio......cooccoviniee 4]

600-Watt Resistance Element Makes
Electric eI e
File Makes Insulation Seraper...............
Can Protects Switcha...
Play All Three on Your Old Phonograph 43

Convert any record player to all three speeds

Make TV Pictures Sound Better.............. 46
Make push-pull stage that hooks into any receiver
Radio Makes Group Code Set............ ... 48
Shunt Makes Temporary Repair............ 48
Matchstick Needles Cut Record Noise.... 48
Shim Helps Repair Thin Wires............... 48
Turntable Simplifies Servicing................ 48
Replacing Worn Volume Control............ 49
Adding Extra Speaker..........c.ooooees eeens 49
Frequency-Test Recordings....ooeeeen 49
Replacing Broken Dial Cords....cooenie 49
Make Things Obey Your Voice.....coeune 50
Voice-operated switches serve many functions
What Ails Your Old Phonograph?..........

How to bring that wind-up portable back to shape

Short Pin Improves Portable Lid Hinge 58

Fiber Tool Adjusts Condensers.............. 58
0il Solution Cleans Crackle.....ooveevinnnn. 58
Tire Pump Dusts Radio Chassis........... 58
Diagram on Set Speeds Repairs.............. 58
Are You Using Chassis Punches?............ 59

They make hig holes, any shape, out of little ones
Radio Builders Crvstal Kit....cooooovcienn, 60

Make this kit for your favorite small-fry radio ham

This Booster Is a Specialist.............cccooon. 63

A couple of evenings and a few dollars are all it
takes

External Speaker Adds to Auto Radio.... 68
New Antennas Chase “Ghosts™.....c...c...... 68
16-Inch Tube Modernizes 10-Inch Set.... 69

Changing 1 resistor may Dbe all you need lo do

Servicing Intermittent Radios. o 13
Socket Premounts Radio Parts............... 73
Warmer Fits Toaster. .. 73
DC from Your AC Lines.....oocoeeiiinnnns 74

Make this low-cost. easily assembled electrolytic

rectificr

Induction Demonstrated.................... .. 18
Transformer Voltage Ratio.. .78
Homemade DC Motor..n. 79
Electric Generators.......ooieciiinnens 79
Magic with Neon Glow Lamps........co..... 80
Any radio-supply shop gives you this “genie under
alass”
Pocket Tester from Old Fuse........cove.e. 84
Infra-Red Flattener for Warped Records 85
Tube Prongs Make Phone Jacks.............. 85
Knots Identify Leads.....cccoviiiiiiennnn, 85
Hanger for Radio Test Leads....c.ooo... 85
Preheat Chassis for Soldering .. 85
Shield for Metal Tube Grids......cccoonneee. 86
Paint Improves TV View............... 86
Solder “Pencil” {s Easy to Use.ns 86
What You Should Know About TV
ANLCINGAS e 87

Where you live determines which is best for you
Buzzer Wired to Alarm Clock
Clothes on Aecrial Turns Rain

Handle for Booster Batteries....................
Relay Put on Radio-Tube Base................ 91
Midget Switches with a Hair Trigger...... 92

Get acquainted with these versatile and  precise

tools
Radio-Phono Bedside Combination........ 96
Doubles as a night table besides bringing you music
Homemade Booster Improves TV

Pictures .....cecovvveeeencnniinnnes reerreeiereeens 97

Amplifying distant signals gives you close-by re-
ception

Radio Combination in Wall Bookcase....100

Radio and record-player unit fits compactly
Tips for TV Cabinet Builders...........c...... 102
Eight pointers for beavty, cefficiency and safety
Your Pocket Can House a Four-Tube
Radio
IHomemade midget superhet brings in ecerything

What Color Does to TV 06

It provides pleasure for the audience, pro IIL'HH‘ for
producers

Amplifier Cirenits and How They Work 110

Basic electronies lore shows u.orkmg.s of complex

rl"
High-Gain Amplifier Makes

Two-Way Communicator....... — 113
Revistance-coupled audio amplifier steps up output




—

.

How to Splice TV Lead-in Lincs............ 114
Penholder Makes Radio Tool........ 114
Jot Service Notes on Diagran......

Tweezers Make Fine-Wire Stripper........ 115
Pipe-Plug Reaches Out-of-the-Way
Outlet oot 115

Underwriters” Knot...

Pipe Cleaner Separates Wirces. 115
Keeping Chips Out of Radio Chassis......116
Deep Cabinet Made of Narrow Lumber 116
Brighten the TV Tuning Knob......... e 116

Marks Make Readjusting Less Risky......116
TV Color “Sampler” Costs Only $8........117

This simple rig uses only parts from the scrap-hox

Color Unit for Small Set.....oceovvuevennnnnn. 119
Combination Cabinet Houses Radio
cand Clock. s 120
Glow of “Candle” Keeps Time

0 MUSIC..oeieii i 120

Your Body 1s Part of Test Circuit
Phono Record Calls Radio Ham....
Photo Meter Checks Circuits

Quarter-Round Conceals Wires. 121

Better Tone from Table Radios.............. 122
How a discarded console speaker helps portable

Best Wavs to Mount TV Antennas........ 123
How long you get a good picture depends on the
antenna

Pine Washstand Holds Phono-Radio......127

Make this set to harmonize with pine furnishings
How to Photograph Fights via Television 128
Double your TV enjoyment by capturing it on film
Learn to Shoot with Light..................... 132
Electronic gup makes plaything for the youngsters

Midget Neon Bulbs Make Pilot Lights....135

Power Pack from Discarded Tubes........ 133
Toughening Thread for Dial Cables......135
Sealed Relays.......ccovveivveeneveieiiiiieie. 135
How to Fish for More TV Stations........ 136
How to make rabhit-ears, lead-in wires, etc.
Seats Built into TV Set.....ccccooeuvevevevennn.. 138

Homemade cabinet holds table model, offers stor-
age space

Simple Rig Picks Up Phone

Conversations .......cccecveenniienniienennnnnn,
Gripper Keeps Tubes in Place.... .
Extension Leads for Radio Batteries......144

How to Improvise a Signal Generator....145
Align circuits with record-player and another set

Workshopper’s Tricks Tickle TV

Audiences ......ccoccoeeeiiiiinveeceeiecieieen 147
Behind the scenes on workshop-TV show
Starter Repair for Induction Motor........ 130
Nail Clippers Strip Wire.......c.cucvoue...n. 150
Pump Motor...ccccceninnniniiiiiieenn, 150
Feed-Through Cord Switches.................. 150
Summer-Winter Radio................... R 151
Changing case makes indoor table model, outdoor
portahle
Hidden Fuses Protect TV Sets................ 153
How to Stop TV Interference. ..154
Hide a Radio in a Skillet............oouveune..... 156

Miniature parts make this 5-tube kitchen superhet

Turmntable Swings Small Radio to
Peak Signal........ccccoooviiiiiiiiiiieiiiiiin, 160
Finger-tip swiveling action gives directional cffect
Save Money—Make Your Own TV

Cabinet .....ooceeveeviieieeiiiieeeee e, 161
How to economize, whether you're buying or con-
verting . .

Power Unit Plugs into, Chassis Socket....162
Remote-Control Tractor........ccceoevveenenne 162
Lightning vs. Television...........ccc..cvvnnen. 163

Does the antenna mean dauger? Here’s what to do
about it

Spark Coile.ociiiiiiiii e 164
Fluorescent Works on “Open” Circuit....164
Elcctronic  Smoke-Precipitator................ 165
Sparks Perforate Paper............ccooecovinnae 165
Voice-Operated  Fluorescent Light........ 165
Electric Bell Rouses Sound Sleepers........ 166
Flush-Tank Guide Makes Handy

Ground Connection........coeeeeevvvievenne., 166
Wire Fished with Folding Rule.............. 166
Is Foreign Radio Equal to Ours?............ 167
Servicing Your Radio......cccvvevveeiiieennnne. 169

How to use color-coding to simplify your job
Automatic Time Switch Has Scores
OF USES..eooviiiieioiiieeeectee e 170
Clock-dricen drum controls anything electrical
How to Double Your Radio’s Usefulness 172
Inexpensivce, self-controlled extension gives extra

Hses
Replacing Line-Cord Resistors................ 174
Walkie-Talkies ..ccocoovvivivieiciceeceee, 174
Midget Condensers.......c.coocvevvireierencnns 174
New Tuner Adds Radio to TV................ 175

,Thisttoléncr lets you hear FM on TV—and helps the
Portable Interphones.... .77
Quick Wire-Splicing.................... 177
Open-Blade, Snap-Action Switch............177
Coreless Fluxed Solder............ccuo......... 177

Sensitive High-Temperature Thermostat 178
Controls temperature within close limits

Giving Radio Its Voice.........coovevvunenn. 180
How sounds are impressed on radio-frequency
waves

Oscillators—Tuning Forks of Electronics 184
How tubcs generate high-frequency currents
Amplifiers—Magic Levers of Electronics 188

Circuits that respond to all frequency ranges

How to Hush Your TV Set...................... 190
How to get away from the kids’ noise as well as
pictures B

Glow Shows TV Misalignment............... 192

“Ham” TV Station.........c.cocevveivicenenne. 193

War-surplus parts make simple TV transmitter
OId Phonograph Plays a Different Tune 197

Convert that old hand-me-down into a useful
record-player

Cigar-Box Tesk Coil........ccocooveeeiinn.. 198
Make this simple rig for high-frequency work
TV Set “Sees” Color Pictures................ 203
84 worth of parts make this color-TV unscrambler
Heat Restores Weak Radio Tubes.......... 206
Substitutes for Spaghetti Tubing............ 206
Heater “Unfreezes” Stuck Turntable......206
Snarl-Proofing Your Dial Cord................ 206
Guard Fingers Against Tube Heat.......... 206

5



“Printing” Radio Sets.........cccooeevvvivrnnnn, 207

Stenciled circuits work space-sacing wonders

Inside the Color TV Sets......c..ccoeennen. 210
How the color receivers do their job

New Trap May Brighten TV Pictures....212
TV Cabinet Conceals Bar..........cccvveeennn, 212
Make Lightweight Plastic Record-

Pickup Arm.......cooceveirnneenenieienee 213
Grooving Rig for Home Recorders.......... 213
No Hands, No License Needed!............ 214

Radio controller operates anything, needs no license

Curing Noisy Volume Control... .219

Locating High-Voltage Leaks.. 219

Test Uses for Resistor Bridges................ 219

Radio Question Bee..........cccooooeiinn 220
Can you name these familiar radio parts?

How to Light a Room for Television......222
Your giant sereen may be wasted if room lighting’s
wrong

Boost Radio Batteries on Home-

made Charger......ccocovviriiiiiinnnn 224
Simple charger operates an house eurrent

8 Tips on Choosing a TV Sete.cenn, 225
These casy-to-make tests let you get yaur money’s
worth

Graph Adds Parallel Resistors................ 229

Inlav Decorates Radio Panel......... 229

Switches Act as Door Lock....vvecineen.. . 229

Radio-Frequency Power......................... 230
Radio’s heavy-duty job offers challenge

One-Tube Radio Can Be Mailed............ 234

Subminiature tubes make this flat novelty receicer

Compact Soldering Transformer............ 235
;S";l‘f;mgcrl wire from junked parts make this handy
Simple TV Lightning Arrester................ 238
Phone Jacks Made of Tubing..........c...... 238
Enlarging Your TV Pictures.......c....c....... 238
Nontip Base for Small Torch..................239
Solder Chips Mixed with Flux................ 239
Test Outlet Protects Fuses........ccovvinne. 239
Suction Clip Makes Small-Parts Vise......239
Shaver Operates Off Car Radio.............. 239
Recharger Peps Up Flashlight Cells......240
Scrap parts make this simple dry-cell charger
Filters Cut Fluorescent Static................ 242
Floating Arm Adapted to Mike.............. 242
Clamps Hold Radio to Bench.................. 242
Tape Shiclds Tube Numbers... 242
Tiny Resistors Are Accurate..... 242

Coil Form Is Easily Tapped...

Transformer Regulates Motors 243
Commutator Seats Brushes...... ..243
Tube Supports Soldering Iron... ..243
Hams Arc Radio’s Vanguard...... ..244
Amateurs still improve the industry they created
Wirceless Wiring for Radios......coooooiiins 249
Stamped circuits replace wiring maszes
Contact Mike Boosts Music......cocoivnnnns 250
Automatic Volume Control..........ccoovenn. 251

Duplex-diode unit modernizes old superhets

NOTICE TO THE READER

The editors have endeavored in this book
to present the latest, most up-to—date, use-
ful radio and telecision projects and ideas.
All material and directions have been
checked and rechecked for accuracy and

case of application.

Nevertheless, success and safety in radio
and television construction or repair de-
pend to a great extent upon individual
accuracy, skill and caution. For this reason,
the publisher is not able to guarantee the
results of any project contained in this
book, nor to be responsible for any dam-
ages to property or injury to persons occa-
sioned through their production. Persons
constructing these projects do so entirely

at their own risk.
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Your chances of fixing the thing
yourself may be much better than
you think—but don’t wreck it!

By Robert Hertzberg
Prcclnect yourself by wearing gloves
and’ covering your eyes when. you G - : ;
handle a picture tube. Hertzberg ‘/V HAVIP‘?\]FL\ so!r’r)?It‘illm,g Wit.h_ alll tho?eTtlllbes
wears same goggles he uses when he in it? Not me! ats what a lot of TV-set
sharpens tools on a power grinder, owners think. So television servicemen make

thousands of trips that aren’t really necessary.

A television set is complicated. But sa’s your
auto. And that doesn’t stop you from cleaning
spark plugs. If you were equallv familiar with
your TV set, you could save other men’s time
(and your money) in similar wavs.

Trouble outside of the cabinet is often re-
sponsible for a set’s antics. Servicemen frequent-
ly collect a fee for simply shoving a line plug

Don’t guess! Study the manufactur-
er’s service data carefully, and be sure
what you are domg before you poke
around in a TV set. Note, toc, how
the author keeps picture tube cowered.,



: Removing the chassis from a set |

back into a wall receptacle. Moving a set
around to change the viewing angle may
loosen its plug without anyone’s suspecting
it. This also may loosen the lcad-in from
the antenna.

Anvone who can fix a doorbell can find
and fix breakdowns outside of a set. First,
be sure that the power line is okay. Then
see if the lead-in still is firmly attached both
to the set and the antenna arms. Note,
too, whether the antenna is still the way it
was before vou had trouble—that’s often
the trouble. Tlien see if the lead-in has been
bruised. Though tough, its thin wires can
be fracturcd—and you may only need a new
piece of lead-in.

Trouble inside the set calls for some
knowledge of what’s there. The best time
to find out is before the trouble occurs, and

10

ike this is easy...

the best way is to study the manufacturer’s
service data for your particular set. If you
can’t get a copy from the manufacturer, try
any of several book publishers who put out
radio-TV service manuals. No one should
tinker with his set without these service
notes.

Tube failures occur more often than any
other kind of breakdown. Tubes can be
changed without disturbing the wiring or
adjustments. Simply switching tubes of the
same type will sometimes make a set work
better. And a fresh tube sometimes will
compensatc for minor trouble in some other
part of a circuit. The service notes can be
used to locate both the tubes and circuits
responsible for various kinds of trouble.

Many servicemen do not even take a
tube tester with them when called to fix a

~ Fmnt
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set that has suddenly balked. They simply
take a few hand tools and a carton of tubes,
check the external details, then vank the
chassis out, and look at the tubes.

Removing the chassis from most of the
newer sets is quite simple. The picture
tube is supported by a ring or frame at-
tached to the chassis, the loudspeaker is
simply plugged in, and the power line is
run through the perforated satety cover on
the back of the set in such a way that re-
moving the cover disconnects the power.
Loosening a few bolts enables you to slide
the chassis out.

Sometimes, however, the picture tube is
mounted in a basketlike frame that is struc-
turally independent of the chassis. The
chassis of such a set can be freed without
removing the-tube,.

- 3
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And in some older receivers the neck of
the tube is supported by the chassis and
the picture’ end by the cabinet. So the
cabinet must be opened carefully and the
tube removed before the chassis can be
taken out. This is a pretty tricky job for
a novice.

I7’s dangerous to rush into anv set with-
out first taking precautions. Get the chil-
dren out of the room, because the big
picture tube is susceptible to implosion from
atmospheric pressure if its surface is nicked
or hit sharply. Modern tubes are made of
well-tempered glass and there have been
few accidents with them. But they are not
playthings.

If the picture-tube supports are part of
the chassis, keep the tube covered with a
bath towel. If the tube is supported by a

it
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Heater testing can be done with any carphones
and dry cell. If yvou hear a loud click when
you touch correct hase pins (consult a tube
chart or the cirenit diagram), the filament inside
is okay. Otherwise, tube is burned out.

separate basket. leave it in the cabinet. If
it’s the kind that must be removed, place it
face down on a solt cloth in a safe spot.
You will probably be tempted to twiddle
some of the dozceus of little adjusting screws
that stud the chassis. But don’t touch them
unless you are sure you know what vou are
doing. Concentrate instead on the tubes.
their markings. positions. and functions.
To simplify troubleshooting, the
large diagrauns in service notes usually are
sectionalized. By studying the set and the

I TV TROUBI.ESHOOTINGT

diagrams, the trouble usually can be local-
ized. It is also helpful to have your tube
sockets identified on your chassis. You can
mark them with a grease crayon or ad-
hesive-tape labels. Use the same symbols
shown in the wiring diagram, and add the
tube tvpe number and function. For in-
stance: V-3. TYPE GAUBG. Ist VIDEO AMP.

Nearly all of the tubes now used in TV
receivers slide straight in and out of flat
wafer sockets. Do not twist or turn them.
Some are held by springs that grip the base
and these springs must be pressed down
to free the tubes. The larger tubes, of the
“loktal” and “octal” types, have keyed bases:
the miniatures have no bases at all, but the
pin spacing ovients_them in their sockets.

It helps to know whether tubes are
wired in parallel or series. A tube in a
parallel circuit can burm out without af-
fecting the others, but if one goes dead in
a series circuit the whole string stops work-
ing. Both kinds of circuits are frequently
found in TV scts.

Study the schematie diagram in your serv-
jce notes that shows the actual connections
of components and look especially for the
wiring of the heaters. or filaments, of the
tubes.

To light up the tubes while the chassis
is out, servicemen conuect it to a wall re-
ceptacle with a sepurate cord called a
“cheater.” 1 vou use one, don’t touch
anything while the power is on.

Note how the glass tubes glow when the

If sound is okay but picture: l

Look first for a defect in the:

Disappears and a bright horizontal
line appears,

Disappears und a bright vertical line
aAppears,

Bobs up and down, I

Vertical sweep circuit.

Horizoutal sweep circuit.

Vertical synchronizing or sweep circuits.

Darts from side to side, ,

Folds over horizontally, '

Horizontal synchronizing or sweep circuits.

Damper tube.

Background is unstable,

Grows larger and loses focus, l

DC restorer tube.

High-voltage rectifier tube.

FOR YOUR POPULAR SCIENCE INFORMATION FILE
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set is working normally, and you will often
be able to spot defective tubes simply by
looking at them. Metal tubes must be felt.
Turn off the switch and disconnect the
cheater after the set has warmed up, and
then see if these tubes are warm. This is not
alwavs a reliable test, as some tubes run on
the cool side, but it’s better than no test.

The high voliages that scare many peo-
ple are seldom lethal (because the amperage
is low), but must be treated with respect.
The high-voltage compartment is known as
the “doghouse.” It delivers between 5,000
and 15,000 volts to the picture tube through
a fastener on the flared part of the tube.
Never put your hand into the doghouse
with the power on!

A tube with a burned-out filament should
be discarded. This heater circuit can be
tested quickly by touching the heater pins
on the removed tube with prods that are in
series with earphones and a dry cell. You'll
get a loud click if the filament is good. If
your service notes do not identify the base-
pin connections, get a tube chart.

Even though the heater is perfectly good,
a tube may not work properly or work at
all in a particular spot. Try another tube of
the same type and see what happens. If
you don’t want to buy a new tube until
youre sure, perhaps you can borrow one.

The shortest-lived tubes are usually
the rectifiers in the power supply. They
carry a lot of current, are subject to high
voltages, and run pretty hot. Deterioration

" 4

Cleaning the face of a picture tube often
brightens pictures. Warmth and voltage attract
dust and soot to the tube. IHertzberg cleans his
every 60 days. Both sides of safety glass often
necd cleaning, too.

shows up most quickly in the tubes used in
the synchronization and sweep circuits. The
most critical circuit position is that of the
oscillator in the tuner section. A tube that
doesn’t produce any results at all there may
work fine in an amplifier stage.

The picture tube usually outlasts the
small ones. but its fluorescent coating may
burn out before its heater does.

If your set still wont work, or works
poorly, after you've checked the power line,
the antenna, the lead-in and the small tubes,
you need not feel apologetic about calling
in a serviceman. END

f TV TROUBLESHOOTING \
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When sound is gone and

AUDIO
(S0UND)
[

R.P.

screen is dark, look for trou-
TUNER

ble in low-voltage power.

AUDIO DISCRIMINATOR
P av0 ampLIFIER
SPCEAKER

When sound is gone and pic-
ture is okay, examine the
audio circuits,

VIDEQ
(Pix}
[N

VIOEOQ DETECTOR
AND

>

N DUALCHANNEL SETS
THESE ARE SEPARATE |
KINESCOPE
AMPLIFIGR

When sound and picture are
gone, but the screen s
bright, check the antenna,
RF tuner, and intercarrier IF.

When sound is okay, but
picture acts up, trouble may

IN INTERCARRIER SETS
¢ A A

THEY'RE COMBINGD .
VERTICAL
SWEER

HORIZONTAL
\ SWEEP

SYNCHRONIZING
CIRCUITS

\—’_ HIGH=

be in  high-voltage power,
synchronizing circuits, low-
voltage power, or dual-chan-
nel video IF.

)=

LOW-VOLTAGE
POWER SUPPLY
(MEEDS ALL CIRCUITS)

VOLTAGE
POWER
suPPLY
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Mike

Made From
Phono
Cartridge

LD phonograph cartridges contain the

makings of pretty good microphones,
as I discovered when I necded a mike for
testing an amplifier and recorder.

The Rochelle-salt crystal units of both
mikes and pickups do the same job of con-
verting vibrations into volts. To make a
discarded cartridge responsive to sound
waves I procecded in this way:

I drilled out the rivets holding the car-
tridge shell together, carefully separated the
halves, removed the crystal unit, and sawed
off the tops of both shell halves. To one of
the fingerlike projections on the crystal unit
I cemented a wire lever.

For the microphone case I used a small
solder container, cutting an opening along
the bottom cdge to pass the connccting
wires. The diuphvagm is a disk of cigarette-
package tin foil with the paper soaked off.
It is pressed over the projecting wire lever,
and cemented around the cdges of the can.
At the point where the lever pierces the foil
I added another drop of cement. To let
sound reach the diaphragm, I cut away most
of the can lid and cemented a piece of loud-
speaker grille cloth around the opening.

A shielded single-conductor wire conneets
the mike to the input of an amplifier. The
center wire goes to one lug on the cartridge
and the shield to the other. I also soldered
a connection from the shield to a bare spot
on the can. As a final touch I coated the
outside mctal with black lacquer.

Output of this microphone is somewhat
higher than most commercial jobs. I haven't
tested it for scusitivity or frequency range,
but on several amplifiers and recorders it
passed the car test with flying colors.—
Norman ]. Pederson, Seattle, Wash.

Cartridge is mounted in a solder can. The foil
diaphragm is cemented to lever at point of con-
tact and pressed down around edges of can.
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Drilling out rivets permits shell and crystal
to be disassembled. The shell is cut down and
a wire lever is cemented to the crystal,
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Twe lmmeinade_coils, a
band switch, and a condenser
can add short waves

to many postwar radios.

OULD it be worth $2 to you to hear
Europe, Africa, China, and other dis-
tant points on your radio?

That’s all it costs to add a short-wave
band to most postwar AC-DC -receivers.
And you can do it without affecting the
normal working of the set in any way. There
are no new tubes to buy and na complicated
circuit changes. The only parts you need are
a two-band switch, a condenser, and a
couple of easily made coils.

First thing to determine is whether your
set can be converted easily. It can if it uses
the conventional AC-DC circuit employed

These Parts

et the World at
pur Finger Tips

in most small receivers built since 1942,
These sets have a loop antenna and five
tubes, one of which is a 6SA7, 12SA7, or
12BE6. The last is a 7-pin miniature used
in very compact models.

Other tubes in the line-up are usually a
6SK7 or 128K7, a 6SQ7 or 12SQ7, a 50L6,
and a 35Z5. In the miniature line they will
probably be 12BA6, 12AT6, 50B5, and
35W4. You may run into some variations in
these tubes, depending chiefly on the date
of the set. For example, the 6AV6 or 12AV8,
the 35B5 or 35C5, and the 50C5 are'

alternatives in the miniature sets.
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Remove the radio from the cabinet and locate
the parts vou will have to deal with, These are
the oscillator-tube socket (1), loop antenna (2,
oscillator coil (3). and the tuning condenser,
which is on top of the chassis. The condenser
has two scctions, or gangs, and in most cases
one will have larger plates than the other. The
smaller gang tunes the oscillator scction: the
larger is the antenna-timing condenser. Oscil-
ldl()l coils come in mauy different shapes so you
may not recognize vours immediately. If you're
in doubt. check the w iring. The coil has three
wired terminals, One goes to ground (on some
sels it’s the chassis: on others a heavy bus wire
is used as a floating groond ). A sccond lug is
comnected to the oscillator-timing  condenser.
The third is wired o the cathode of the oscil-
lator-mmixer tube (pin 6 on the 6SA7 or 125A7,
pin 2 on the 12BES).

Before you commence the wiring, install the
band switch. This is a 4-pole. double-throw
unit.  (Actually you need only three p()l(s but
these are harder to get than the -pole type.)
The conventional ones will be too larze for most
receivers. so shop around for the smallest switch
you can {ind. The smaller one of the pair at
left measures about 14”7 across the base. It is
hundy to bring the switeh oul the front of the
chassis (which requires drilling a new hole in
the cabinet), but if space doesn’t allow, you
can place the switeh toward the side or back.

When the switeh is mounted vou're ready to
start the wiring, One of these diagrams is pic-
torial, the other schematic. but both show the
same things.  Broken lines in both  diagrams
show connections that have to be removed.
First cut or unsolder the wire that goes from
the oscillator coil to the cathode terminal of the
tube socket. Also break the connection between
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the coil and the oscillator-tuning condenser.
The third lead that has to be cut goes from the
loop antenna to grid No. 3 of the tube. The
next step is to restore all these connections ex-
actly as they were except that they now go
through the switch. You should be able to lug
the set in and play it the samc as before if the
switch is turned to the correct position.



Now start on the short-wave coils. To make
them you need a couple of inches of %" plastic
or similar tubing and some No. 18 cnamecled
wire. Drill small holes through the tube walls
to bring the wire ends throu"h For the an-
tenna coil wind 17 turns on a 1% to 27-lc ngth
of tubing. The oscillator coil takes 21 turns on
a similar length, At the fifth turn serape a bare
spot thr()u"h the cnamel and solder on a picee
of wirc as a tap.

Fit the coils in under the
chassis. ‘They are light enough
to be supported bv their own
wires.  Ground one side of
cach coil. Either end will do
on the antenna coil but on the

oscillator it nmst be the one
nearer the tap. Conncecet the
remaining  terminals  to  the

switch as in the diagrams. In
one switch position vou have
regular broadcast reception: in
thc other, short-wave. Con-
nect a 25 hank of wire for a
short-wuve antenna, inserting
a protective 0l-mfd. paper
condenser in series with it.

Here’s the front panel of the finished sot, now a two-
Often only half the dial is used for broad-
can use the other half for
In this case a picce of cardboard
was pasted over the lower half of the dial and calibrated
A signud gencrator could
be nsed for scale marking, or you can Tisten for station and
frequency identification, The sct covers 17 to 40 meters.

band recciver,
cast-band calibration, so you
short-wave markmﬂs

in both mcters and megacyeles,

OIMFD
—-

JI)
8-10 TURNS |

#18 ENAMEL
WIRE ON

5/8TUBE

A WAVETRAP

If you live very close to a regnlar broadeast
transmitter, you may be troubled by “break-
through,” that is, hearing the nearby station on
your short-wave receiver, If so, vou can in-
crease sclectivity by the methods above. Shield-

8 TRIMMER CONDENSER

OIMFD |i|
-

[
x

45-380 MMF > "6-10 TURNS

. #300CC

! WIRE WOUND

——  OVER GROUND
= END OF COIL

C LOOSE-COUPLED ANTENNA

ing the coils may also help. Slip the cardboard
sleeve from a flashlight ccll over a coil and wrap
tin foil around it. Solder a ground conncction
to the foil, and then wrap it with insulating tape
to prevent accidental shorts.
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From Triode

HOW THREE-ELEMENT TUBES

tor, if this is an earlier stage in a re-
sistance-coupled amplifier) must be con-
nected in the plate circuit so that the
plate current will flow through and ac-
tivate it. Let us imagine that 1 milliam-
pere is flowing through the tube and
this load resistance, whatever its nature.
In other words, the power-supply volt-
age of 250 volts is sufficient to force 1
milliampere through the total resistance
of the plate circuit at this moment. Part
of this resistance is the tube itself; the
other part is the load.

Part of the potential of 250 volts is
therefore expended in overcoming the
resistance of the load; the remainder is
applied to driving the current through
the tube. The voltage necessary to force
a given current through a resistance is
called the voltage drop; it represents a
loss in potential across that resistance
and can be found by multiplying the

Courtesy Westinghouse

High-frequency transmission tubes like these keep the
Navy's land stations in tauch with our fighting ships

DDING a grid to the diode gave elec-
A ironics the triode, a tube of such
sensitivity and usefulness that any
further development might at first thought
seem superfluous. Yet modern electronic de-
vices, including the home radio, make use of
four, five, and even seven-element tubes.
Are these extra electrodes added merely
to make tubes more complicated, or are
they truly improvements on the simple
but practical triode?

The answer lies in the fact that the
triode is mechanically simple but ex-
tremely complicated from an eleciro-
dynamic viewpoint. It has, for example,
two grave faulis that limit its useful-
ness as an amplifier.

We have seen that the current passed
by a tricde varies with three things: the
heater temperature that governs cath-
ode emission, the plate voltage that at-
tracts the emifted electrons, and the
charge on the grid. But ideally only one
of these should affect the tube current
—the grid potential. We can maintain
the heater temperature within close
limits, so it offers no trouble. The grid
potential necessarily varies with the in-
coming signal. We can also supply a
fairly constant plate current. A typical
amplifier circuit with these elements is
shown in Fig. 1 of the drawings.

The loudspeaker (ar the plate resis-

current in amperes by the resistance in
chms, the product being expressed in volts.
Assuming a reasonable value of 100,000
ahms for the load in this circuit, and a cur-
rent of 1 milliampere, the voltage drop
across this resistance is 100 volts. Therefore
the potential applied to the plate is actually
this much less than the 250 volts supplied.

FIRST STEPS IN ELECTRONICS

Limited only by
cost and circuit
complications, a
pentode, such as
the one shown at
left, is almost
always used when
the amplification
required is great

Amplification in
a tetrode, like
the one at right,
is also great,
but the pentode
is now largely
taking its place)




to Pentagrid

WORK . . . AND WHY SOME IN YOUR RADIO HAVE SEVERAL GRIDS

If, now, the grid of the tube becomes less
negative in response to the signal, more elec-
trons and therefore more plate current will
flow. Suppose that this is now 2 milliam-
peres. Immediately the voltage drop across
the load is 200 volts instead of 100, and only
50 volts is applied to the tube. This lower
plate potential means that fewer electrons
will be drawn from the cathode, and the
plate current will promptly decrease. The
result is that we do not obtain the amplifica-
tion that would be justified by the original
change in grid potential; the tube does not
respond faithfully to signal variations be-
cause changes in plate voltage tend to can-
cel out changes in grid voltage.

This takes place, of course, at a certain
critical point below which the tube performs
well. Nevertheless, this inherent character-
istic limits the amplification that can be
obtained from a triode.

It is limited also by the second fault.
Small as they are, the grid and the plate
form the two plates of a tiny condenser, with
a minute but quite measurable capacitance.
If the grid is charged with electrons, these
will repel a like number of electrons from
the plate, as surely as in the case of any
other condenser. Similarly, a charge on the
plate induces a charge on the grid, and

changes in the plate potential will induce
changes in the grid charge. But a change
of charge on the grid during normal opera-
tion will change the plate-current flowing
across the tube and, therefore, the plate
voltage.

Consider what happens if a slight acci-
dental disturbance of the plate current
lowers its voltage by .1 volt and this causes
a change of only .001 volt in the grid poten-
tial. If the tube amplifies 200 times, that
change in grid voltage immediately changes
the plate voltage 200 times .001 volt, just as
any other voltage of that magnitude applied
to the grid would. But that means a change
of .2 volts in the plate potential, twice as
much as the original accidental change. In
turn, this induces a .002-volt change in the
grid charge, which causes a .4-volt change
in the plate. But this again induces a .004-
volt grid change, and so forth, until the tube
goes into oscillation, bouncing those self-
induced charges back and forth at a rate
dependent on the values of resistance, in-
ductance, and capacitance in the circuit, and
becomes useless for anything else.

Of course, so long as the amplification
factor of the tube is less than 100—that is,
léess than the capacitance, or the coupling
ratio between grid and plate—it won't oscil-

Fig.!
INPUT
L]
Gy RESISTANCE
SUCH AS SPEAKER

= ‘250\’. +

ELECTRON . —+
FLOW s

PLATE
SUPPRESSOR
- - SCREEN
-t — 11 CATHODE EE
LOAD 2
\::
INPUT P
c HEATER B
Ll =1
Fig. 4 ' Yig.

¥ig. 3

OUTER ENVELOPE
HEATER

TREATED
CATHODE

LOAD
RESISTANCE

INPUT




.

late. Or, if that coupling effect is reduced so
that a 1-volt plate change causes only, say,
a 1/1,000-volt grid change, an amplifica-
tion factor of 1,000 4imaes is possible.

The addition of a een grid between the
control grid and the plate overcomes both
these faults of the triode in a very large
measure. The tetrode tube has that screen
as its fourth electrode, as shown in Fig. 2.

Figure 3 shows a typical tetrode amplifier
circuit. The screen separating the control
grid and the plate practically eliminates the
condenser effect between them; fluctuations
of plate voltage have far less effect on the
grid, and much greater amplification is pos-
sible without having the tube go into self-
excited oscillation.

Furthermore, the screen cuts off the
plate’s attraction for electrons near the
cathode; the plate can no longer have much
effect on the electrons emitted, and hence no
great effect on the strength of the electron
current, which now depends on the potentials
of the screen and control grids almost ex-
clusively. Butf although electrons are acceler-
ated from the cathode to the screen by the

- positive voltage applied to the latter, they

- secondary electron emission.

‘there is no amplification of induced

“to blast them out by bombardment

are not stopped by the screen. Almost all
flow through it and reach the plate.

Since the screen is connected directly to
a source of potential, there is no voltage
drop, and the charge on the screen does not
vary greatly with the plate current. True,
there is a condenser effect between
control grid and screen grid now, in-

cathode, electrons drawn across the tube
will, for the most part, miss the fine wires
of the screen and hit the plate. The impact
will knock out secondary electrons with con-
siderable violence. If the screen and plate
are at the same voltage, some of these sec-
ondary electrons will be collected by the
screen instead of falling back to the plate.
Since that constitutes a flow of current from
plate to screen, it diminishes the total plate
current available outside the tube. If the
screen is at 100 volts, and the plate falls to
80 volts, nearly all the secondary electrons
will go to the screen, causing a marked drop
in plate current. The effect is decidedly an-
noying except in certain special applications.
Luckily it can be eliminated.

If a third or suppressor grid is placed be-
tween the screen and the plate, we have the
modern pentode amplifier, shown in Fig. 4.
It is so satisfactory that the tetrode has been
almost entirely abandoned; the triode con-
tinues in use because of the simplicity of its
circuits in low-frequency amplifiers and be-
cause of special advantageous properties at
extremely high frequencies. The suppressor
is simply another fine-wire structure which
in some pentode tubes is connected within
the tube directly to the cathode, and in
others is supplied with a base pin which per-
niits it to be so connected externally or used
in some other way for special applications.
Being strongly negative with respect to the

stead of between grid and plate, but

potential changes, which are there-
fore very small, The result is that,
whereas triodes are limited to an
amplification gain of about 100 times,
tetrodes can amplify several hundred
times.

But the tetrode has one drawback.
Ideally, changes in plate voltage
should effect no changes whatever in
the plate current; grid voltage alone
should do that. What makes the
tetrode fall short in this respect is

PLATE MILLIAMPERES

It was previously shown that one
way to get electrons out of metal is

with other electrons. If an electron,
accelerated to tens of thousands of
miles per second by 100 volts of po-
tential, crashes into metal, it may
knock from two to 10 secondary elec-
trons out of the metal atoms like
chips of broken rock flying up at the
impact of a high-velocity bullet.

If the screen of a tetrode is at 100
volts, and the plate of the tube is also
at 100 volts with respect to the

LOW-AMPLIFICATION TRIODE CURVES
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PLATE VOLTS

To increase plate current from o to b with the plate at’
160 volts, a .5-volt change in grid voltage is needed,,
while to obtain the same plate current at the original}
—I1.5-volt grid potential, as at ¢, plate voltage must
be increased to 210 volts. Since a .5-volt grid change
increases plate current the same as a 50-volt change in
plate potential, the tube amplification factor is 100
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plate, the suppressor promptly drives any
secondary electrons back to the plate. One
of the graphs shown here indicates how
nearly independent of plate voltage the plate

current is.
and tetrode curves.

Compare this with the triode

Pentagrid mixers and converters are ac-
tually tetrodes with a triode element insert-

ed in the electron stream.

In Fig. 5, a

schematic -arrangement of a pentagrid type
is shown. Grids 1 and 2 constitute the grid
and plate of a triode, which can be connect-
ed in a regular triode oscillator circuit. This
will impress on the electron stream flowing
through the tube an oscillation, but grid 4
can be used to control this electron stream
further. Grids 3 and 5 act as shielding grids
to prevent the voltage applied to grids 1 and
2, or the plate-voltage variations, from af-
fecting grid 4. This tube can be used to mix
two different frequencies, or it can serve as

a combined oscillator mixer.

If radio-fre-

quency oscillation is applied to grid 1 and an
audio-frequency voltage is applied to grid 4,

an audio-frequency-modulated,
quency plate current results.

radio-fre-

One more important tube type is the
beam-power tube, a type of power-output
tetrode that, because of mechanical design

and shaping of the -electrodes, is a “virtua

1

pentode” in which the suppressor grid is

replaced by space-charge effects.

Figure 6 shows the typical beam-power

tube structure. The wires of the control grid
and the wires of the screen grid are care-
fully arranged in such a fashion that the
spaces between them, through which the
electron streams must flow, are aligned.
Each screen-grid wire is directly behind a
control-grid wire. The result is that the
electrons flow across the tube in sheets or
beams like sunlight falling through a barred
" window. Since most beam-power tubes are
designed to handle comparatively heavy cur-
rents, these beams consist of trillions of elec-
trons; the space-charge effect they produce
is quite intense and is equivalent to that of
a regular grid charged to a strong negative
potential. The result is that secondary elec-
trons emitted by the plate are hurled back.
A typical beam-power tube, the 6L6-G,
can handle as much as 300 milliamperes at
100 volts; two used in push-pull are fre-
quently used for small radio transmitters,
for high-power audio-frequency amplifiers,
or in small induction-heating devices, since
they can develop about 50 watts of power at
any frequency from 10 to 10,000,000 cycles.
Many single tubes contain nine, 10, or even
more electrodes, but generally they are
simply combinations of two or more tubes
in one envelope. Thus a 6SQ7, listed as a
“duplex-diode hi-mu triode” is simply an or-
dinary triode amplifier in the same envelope
with two small diode rectifiers, all using the
same cathode,

PERFORMANCE OF THE TETRODE

PENTODE CHARACTERISTICS
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PLATE VOLTS

So long as plate voltage is higher than screen-grid
voltage, a tetrode has a high amplification factor,
but, with @ heavy plate current, voltage drop may
reduce the plate potential to that of the screen
grid, at which point the output is distorted, as
shown by sharp slopes on the graph. This is due to
secondary electrons the screen draws from the plate

.

PLATE VOLTS

Pentode curves are smooth and almost flat and
parallel. A 100-volt change in plate potential
produces only about the same increase in plate
current as a .l-volt grid change would cause.
The amplification is.therefore on the order of
1,000, as indicated by the almost imperceptible
slope on this graph of a 65)7 voltage amplifier

P
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OPENING
TO SUIT RADIO

Cabinet for Small Set

GRILLE

Combined with Shelf f

To KEEP the kitchen radio out
of harm’'s way, a combination

(TO SUIT RADIO)

ALL Y PLYWOOD

cabinet and hanging shelf like

this will not only prove its worth
but will hold the electric clock,
flowers, and a few knickknacks.

l=—To SUIT RADIO —]
19"

BOTTOM SHELF

It is made of six plywood

panels sawed as indicated in the drawing.
Top, bottom, and sides are slotted, as

shown, for interlocking, and the back is

screwed and glued to the assembly, al-

though glue may not be necessary if the set

PEPPED-UP OUTPUT can often be obtained
from a B-voltage power supply of the choke-
input type with the condenser shown dotted
(C) at right. This 2 to 16-mfd. condenser
across the rectifier-tube output drains
heavier current through the tube during
conducting periods. If the transformer sec-
ondary does not have a few hundred ohms
D.C. resistance, place a 1 to 5-watt, 100-ohm
resistor in series with the center tap of the
high-voltage winding to avoid any possible
overloading.—G. R. SONBERGH.

to be housed is light. Cut the grille to suit
the radio and fasten it with brads.

Only outside dimensions are given since
the others will, of course, have to accommo-
date the radio used.

noili 100 OHMS

1 5 WATTS
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SOLDER ON
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@SOLDER LEAD
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CEMENT CAD _
IN PLACE

INSERT LEAD

RUBBER
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BROKEN-OFF GRID CAPS can be replaced
on glass tubes without impairment of serv-
ice by the four steps illustrated at left.
First, scrape clean the short wire lead pro-
truding from the top of the tube and solder
another short wire to it. Then insert the
wire through a hole drilled in the cap. Next,
cement the cap on, holding it until the ce-
ment dries with rubber bands slipped over
the cap and through the prongs. And final-
ly, solder the end of the wire lead to the
grid cap. Solder quickly to keep from weak-
ening the cement.




s w S o % X% =

These parts, plus the bottle, make an attrac-
tive candle lamp. Yon have a choice of bulbs,
including the candle-lame type, center. All are
iow wattage, suitable for night lights.

To add to the realistic
appearance of your can-
dle lamp, drip some
wax from another can-
dle down the neck and
onto the bottle. Seal the
candle to the mouth of
the bottle with soft wax.

How to Make Electric Candles

OR soft, quiet light, there’s nothing like
a candle—except an electric candle. This
one is ideal for use as a subdued TV lamp.
You can make a candle lamp out of any
attractive bottle, a plumber’s candle, and a
small bulb and socket. First step is to select
the bottle—preferably one made of deep-
toned glass. Next drill a small hole near
the base to allow the lamp cord to enter.
Drilling glass is a
tricky job. If you
don’t feel confident of
vour own ability, vou
can play it safe and
let the local glazier do
it for vou.
Drill a %7 hole
lengthwise through the
center of a plumber’s
2o candle, and carve a
shoulder at one end to
fit snugly into the
mouth of the bhottle.
At the other end of
the candle widen the
center hole enough to

RECESSED
+ INTO TOP OF-

pLumser's | = R C0%

CANDLE

cutTo take a small, card-
OF BOTTLE, board-sheathed cande-

labra socket. (“Cande-
labra” means a lamp
base slightly larger

LAMP
+—CORD

than either the miniature flashlight or
Christmas-tree lamp size.)

Bring the lamp cord througl. the bottle,
wire the socket, and vour lamp is practically
finished. For extra realism, vou can melt
some wax drippings around the candle neck
and down the sides of the hottle.

Flashlight Tests TV Lead =

THE twin-lead rib-

€ ~ >

T bon that counects your
FOLDED taevision antenna to

DIPOLE TWIN- .
«Leap | the settakes a beating
from the wind and

REMOVE e : .
PRESS CAPON rain. It'you suspect a
ONE END OF break in the down
L FLASH- h

e frant lead, disconnsct both
ngTERY Y wires from the set and
@ find out for sure with

the simple flashlight
test snewn.
If you have a folded-

LEAD dipole antenna, you
Zﬁss can make the test
NS without going out of

BULB LIGHTS IF
WIRE IS UNBROKEN

¥ JUMPER

the house. If not, con-
nect a jumper across
the arms to complete
the circuit. — Arthur
Trauffer, McClelland,
lowa.

CONICAL
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Take a look and see. You won’t get bit-
ten if you know how—and it's where
you're most likely to spot set trouble.

By Robert Hertzberg

LREADY TV sets are sprouting their own

folklore. One notion kicking around is

that anyone who isn’t an clectronic expert

should never go near the “doghouse”—that

little steel box on the chassis where the high
voltage lives.

Don’t you believe it. The doghouse ‘need
not be dangerous. And the amateur repair-
man who avoids it may be missing a bet,
because the tubes in it are among the most
vulnerable in the entire receiver.

If the other tubes are working all right
(sec PS, April 51, p. 209), and if the sound
is coming through- a dark picture tube can
be traced directly to the doghouse in 99
cases out of 100. As a matter of fact, you
ought to be familiar with the doghouse in
your set. Otherwise, something like this
may happen:

One day the picture tube goes blank.
You check the line cord and antenna; all
okay there. So you pull the chassis and
check the tubes outside the doghouse; all
okay there. “Oh-oh,” you say, already feel-
ing pain in the pocketbook, “the picture
tube’s blown.” Then you call the service-
man. e replaces a bad tube in the dog-
house and the set works fine. It leaves you
with a why-didn’t-I-do-that feeling.

Safety Rules. Nobody wants to scuf-
fle with 15,000 volts. So make it a rule not
to plug in the set with the doghouse open.
There’s one exception to this—when you

L}

To get inside deghouse on the common 6)0—
type chassis, use a small socket wrench to re-
move screws in back. Line cord is disconnected.

want to see if the doghouse tube filaments
light up—so be particularly careful to keep
your hands out then.

The second rule is to discharge the high-
voltage condensers in the picture-tube cir-
cuit after you turn the recciver off. Locate
the single well insulated wire from the
doghouse to the side of the picture tube
and pull it free where it joins the tube.
Allow the fustener at the end to touch the
chassis, thus discharging the high-voltage
condensers. You may see small sparks jump-
ing to the chassis. Be sure to put the cap
back before yau turn the set on.

What you need. A few conmion hand
tools, the manufacturer’s service notes for
the set, and possibly a “cheater” arc all
that’s necessary for troubleshooting in the
doghouse. The service notes are irportant,
as is a tube mannal that lists the tube heater
pins, allowing vou to make a simple series
check of the filaments. A cheater is a length
of 115-volt wire with a plug on one end and
fittings to match the set’s power-supply con-
nection at the ather.

Doghouse construction varics con-
siderably. In seme receivers the compart-
ment has a simple cover that vields readily
to a screwdriver or pair of pliers. In others,
you may have to remove cight or ten screws
from the sides and edges. Some newer sets
compartmentalize the doghouse in an area
under the chassis. In most sets the power
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Back and 1op now slide free. Line cord comes
off, too. If you don’t have “cheater,” drill out
rivets connecting plug to the cover.

cord comes off with the rear chassis guard
or the doghouse cover,

Dust it out. The first thing vou’ll notice
is the thick coat of dust inside the dog-
house, attracted by the heat and high volt-
age. Clean out the box with a soft paint-
brush, but don’t wield it too vigorously.
Now plug in the set, turn it on. keep your
hands well clear, and take a good look at
the tubes. .

You can pretty well expect that the high-
voltage rectifier, which vou can identify
from the service notes, will be dark. In
many sets this is a 1B3GT. Remove it and
make a eontinuity check of the filament (a

e i H

Parts inside are now cxposed. Freed plug now
4 HOY A

acts as “cheater.” Keep hands off with power

on. Replace rivets with screws on reassenbly.,

series link-up of a single dry cell, a pair of
earphones, and the filament pins is one casy
way). If its filament tests “open,” the tube is
simply burned out and a new one is needed.

Circuit oddity. It is entirely possible,
however, for the tube to be in good shape.
Then a brand-new 1B3GT put in the same
socket will likewise fail to light. This is due
to an oddity of many TV circuits.

In most sets. all tubes except the high-
voltage rectifier receive their filament cur-
rent from the low-voltage windings on the
regular power transformer. The rectifier
gets its filament current from a special
transformer associated with a tube marked

Can-1ype doghonse is opened by removing ball
chain and gently prying off lid. Be sure juice

is off, condenscrs discharged. Take care not to
bang lid or tools against picture tubc.

25
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Brush out dust with soft jaintbrush, but don’t
injure fragile lcads. Leave wires in same posi-
tion you fonnd them. If a tube has a spring
socket, press collar on base to release it.

Slender plastic screwdriver is used to adjust
width or linearity control in doghouse. This is
done with doghouse reassembled and poaver on.
Never use o metal tool for this job.

either “high-voltage oscillator” or “horizon-
tal sweep output.” If this tube goes bad.
the rectifier gets no filament juice and fails
to deliver high voltage to the picture tube.

Tube failure means more than just a
burned-out filament or heater. It is com-
mon it TV servicing to encounter tubes
that light normally and yet simply refuse to
work in certain critical positions. Among
these are the oscillator and horizontal out-
put stages, the usual tenants of TV  dog-
houses. It isn’t nncommon to find an oscil-
lator tube that decides to stop oscillating
after a year or so, although it does fine if
switched to the sound cnd of the receiver.

After replacing doghouse tubes, be sure
you remember to replace the high-voltage
lead to the picture tube that you pulled
to ground the condensers.

In most TV sets, replacement of the dog-
house tubes won’t require readjustment of
the various picture controls. At most, slight
readjustment of the focus control may be
needed. In some sets a control marked
“linearity” or “width” is inside the doghouse,
and is accessible through a small hole in
the case. After you have the set buttoned
up again, tune in a test pattern and, using
an all-plastic screwdriver, carefully adjust
this control. As with other picture controls.
i's smart to mark the adjusting screw’s
original position before you change it. ExD

VACUUM CLEANER 1

If it will not pick up Cupright type), the
cleaner bag may be filled or badly clogged.
The rotating brush may be worn or improperly
adjusted so that it does rot brush the surface
betng cleaned. The brush drive belt may be
loase or broken. The nozzte may not be adjusted
to suit che floor being cleaned. Adjustment
is correct when a half dollar can be slipped
under the nozzle edge between ihe nozzle and
the rug. Low motor speed will reduce eleaning
ctficiency. If the motor runs slowly, it could
he because of bad bearings, wora motor brushes
Or Poort Motor connections.

If it will not pick up (tank type), the cleancr
hag or filter may be clogged. The wronyg clean-
ing ol far the job may have been sclected.
The cleaning tool may be improperly used
Light pressure and slow, steady strokes do the
jab better than heavy pressure and rapid
strokes. Low motor speed will reduce cleaning
efficiency of this type too.

FOR YOUR POPULAR SCIENCE INFORMATION FILE

If it will wot yun. there may be an open cir-
cuit to the cleaner motor. First make sure the
house circuit itself is not at fault. The break
may be in the plug, the cord, the switch or
the motor. In the motor, an open circuit could
result from a broken wirce, loose connections,
worn brushes, worn or dirty commutator or
open field,

If it is noisy. the bearings may be dry, tight
or warn. The motor armature shaft may be
bent so that the armature is rubbing on the
pole shoes. A loosc, bent or broken fan will
cause excessive noise. On the tank wype of
cleaner with two fans, noisc may resule if the
fans are out of balance. They can be balanced
by loosening the fan nut and wrning the out-
side fan onc-cighth wrn, then tightening the
nut again. Repeat undl the cleaner runs quictly.

(From Electrical Appliance Servicing. by
William H. Crousc.)




Lifting the arm off its
rest starts the machine.

This child’s phonograph runs
itself and is never too loud—
because dad sets the volume.

By Norman L. Chalfin

Executive Secretary
of Associated Radio-Television
Servicemen of N Y,

VERY father and mother—and

child—who saw this phono-
graph Dbeing Duilt and photo-
graphed wanted one like it.

It plays all sizes of standard
78-r.p.m. records. Lifting up the
pickup arm to place it on a rec-
ord starts the motor and ampli-
fier; returning the arm to its rest
shuts everything off. The volume
cannot get out of hand, because you preset
it, and the kids can’t change it.

There is nothing comparable in New
York City stores at any pricc—and the parts
required to build this machine cost only $25.

Amplifier is simple. The amplifier has
so few parts it’s a cinch to assemble and
wire. It uses one tube—a battery or filament
type—and a selenium rectifier. Together

To change volume, this rear panel must be
removed. The notches in it arc for ventilation.

o

they give instant warm-up, so there’s no
waiting between turn-cn and play. Parts
aren’t crowded even on a 4” by 5” chassis.
There are only scven resistors besides the
volume control, and the wiring is simple.
All specifications given here are for the
3V4 tube. The filter condensers C1, C2, and
C3 may be in a single can, or two units as
shown, or three scparate parts. Instead of
the 3V4 tube, you could use a 3LF4 (lock-
in base), 3Q4, or 354. But if you use an-
other tube, be sure to check the socket con-
nections and also the load resistance of the
tube, so that you can buy an output trans-
former to match. Some condenser and re-
sistor values might also have to be changed.
A high-output pickup is important. Make
sure the cartridge you buy has an output of

2
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-Secure the cabinet back with glue and wood
screws after squaring sides with bottom. Bevel
_the edges of the back with sandpaper. Counter-
sink all screws and set nail heac{s.

e

~at least 3.5 volts. The midget snap switch
“must have a light-pressure leaf or lever, so
that it can be actuated by the weight of the

- pickup, and it should be the normally closed

_type. If the spring leaf works too stiffly, you
may be able to file it thinner, or to pivot the
Teaf instead. An even simpler switch might
be made from an old phone jack or relay

__contact leaves, as shown in the drawing.

Too low a filament voltage will cause dis-

CLEATS
(S ey S e/l ey
CONTROL

FRONT PANEL
53" x 15"

FEET
3 x 1w 12

Use giue and 1” nails to assemble and hold in
record partitions. Triangular glue blocks may
be fittej) under the shelves. Motor board carry-
ing working parts lies on upper cleats.

tortion. If your line voltage is low, experi-
ment with a slightly higher value for R4, or
a slightly lower value for R6.

Cabinet is butt-joint job. You needn’t
be a whiz to build the cabinet. As always,
power tools will save you time, but basically
this is a hammer, saw, and screwdriver job,
with not a mortise or tenon in a carload.
The hardest part is cutting the pieces to size.

Although % plywood was used for the
carcass and 4” plywood for the shelves in
the cabinet shown, it’s easier to use the %”
thickness throughout.

By using a fine-toothed saw and taking
care not to splinter the edges, you can save
yourself some patching and filling. The
handgrips in the sides can be omitted, but
are handy when the cabinet has to be moved.

First attach the two feet to the floor of the
cabinet with glue and nails. Then drive a
couple of screws through into each foot.
Turn the floor upside down -and scribe a
line 3/16” from the two side edges. Drill
countersunk holes along these lines for thin
wood screws to go into the sides. Use plenty
of glue on the end grain, locate the sides on
top of the floor and flush with the edges, and
secure with nails. Then drive the screws.

The back is the same width as the floor,
and overlaps the sides, strengthening the
whole structure. Drill countersunk holes



47 P.M.
SPEAKER

CHASSIS
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SR

SN
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78-R.P.M. MOTOR

CORD
AND PLUG

TURNTABLE

Rl R4 RS R& R7 HIGH-QUTPUT
CARTRIDGE
LIST OF PARTS
R1l: 27 olius. o watt. C2: 40-mfd.. 130-volt eclectro- 3V tabe, T-pin miniatie sock-
R2: 1530 ohims. 1 watt. Iytic. et, 3.53-valt erystal cartridge
R3: 2,250 ohms. 10 watts. C3: 1()() mid., 25-volt  electro- and |mkup arm, 47 PM
Rd: 250 ohins, 1o watt. Ivtic. speaker with 3-4 olnu voice
R5: 150 olims, ! \\.|tt T1: Output transformer; 10,000- coil.  7S-r.p.m. motor and
R6: ()\ ohms, Toowatt. ohm plate to 3-4 olim voice llnn(.lhh-. small chassis, line
R7: . 1o owatt. coil. cord and  plug,  terinal
1’8: a()() 000-0lim volume control. SK: 63-ma, selenium rectifier. strips. mounting  bolts  and
Cl: 80-mid., 130-velt clectro- S1: Normally-on  midget  snap nuts, hookup wire, '4” bush-
Iytic. switch, ing and nut, 7 shafting.

along two sides and the bottom of the back.
Apply glue, and nail the piece lightly in
place. Use a steel square, or ncasure the

Small chassis is uncrowded. Speul\cr goes on
baflle fastened to motor board, and volune con-
trol on angle bracket or small wooden panel.

diagonals (which should be equal) to make
sure the sides are square with the hottom.
Then drive more nails and the wood serews.

Glue and nail in four cleats at the heights
specified in the photos. The top of the rec-
ord case fits under the lower cleats. Glue
alone will hold it. as it is supported by the
partitions. Mark center nailing lines on the
bottom, the case top, and the left-hand side
where partitions are to go. Glue and nail

together the two shelves and three partitions.
Apply glue o the exposed ends, place the
assembly in the cabinet,

Record player is a unit.
graph motor,

and nail it fast.
The phono-
pickup, loudspeaker, chassis,




Al sound equipment gocs on one pancl, here
shown upside down. Volume c(mtroY is toward
the back. Cut a ventilating hole (arrow) above
the chassis where it will be covered by the
turntable. Tack screening over the hole.

FILE LEAF THIN e
. o 1
o] .
BEND
o o}
r’( o} io°
PIVOT
PIN
It
= __PICKUP .
REST
i " BUSHING
FIBER
coLL AR
STEM /..r
CONTACTS [

This upside-down closeup of the }iickup rest
rk.

and snap switch shows how they work. A collar
fastened on the stem under the panel keeps
the pickup rest from being pulled out.

30
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and controls all go on the %¥” motor board,
which should be made an easy drop fit be-
tween the sides to rest on the upper cleats.
It’s held by two wood screws in each cleat.
Thus it can be lifted out as a unit if re-
pairs are necessary.

It’s safest to cut a piece of cardboard the
size of the motor bourd and make a trial
fitting of the purts on this to determine the
proper spacing. Try a 12” record on the
turntable to be sure it clears the sides.

Locate the chassis so that the end of the
snap-switch lever comes about 1%” behind
the end of the pickup head, and at least 17
inside the edge of the board. The chassis is
mounted upside down with angle brackets
as shown, the tube hanging down. Mount
the volume control toward the back where
you can reach in from the rear of the cabi-
net to set it after the player is mounted.

The speaker baffle can be soft fiberboard
or plywood, mounted with two plywood
brackets held on by wood screws.

Cut a hole in the plywood front panel di-
rectly in front of the speaker. Nail this
panel on with glue along the side and bot-
tom, but not to the motor board.

Pickup triggers power. When not in
playing position, the pickup lies on a round
rest affixed to a stem that works on the
switch lever. Cut a small disk out of ply-
wood, centerdrill it just under %”, and drive
in a bit of 4" rudio shafting or plastic rod.
Mount a threaded %” bushing (obtainable at
radio stores) on the panel. Glue a soft eraser
alongside the turntable for the pickup to
drop on if it’s pushed off the rest.

Bear in mind that the chassis is electri-
cally hot. Therefore don’t let it touch the
pickup arm or the motor under the panel,
and be sure to mount it with short wood
screws that do not project above the panel.

Final touches. Sand the cabinet well,
particularly along the edges, first filling any
core holes, as well as splintered areas and
nail and screw holes. Follow with your own
favorite finishing schedule for plywood or
those given elsewhere in this volume for
radio-TV cabinets. The cabinet shown was
sprayed with lacquer. A trim color was ap-
plied to the turntable compartment and to
all edges.

Tack a bit of screening in front of the
baffle to keep the voungsters from poking
anything into the speaker cone, and glue a
piece of cloth over the screen. Fasten the
motor board in placc. Then watch the
children take over. END



HIGH-GAIN A.

F. AMPLIFIER

Resistance-Coupled Hookup with Two Pentodes Gives Big Volume

pulse in the coil. This, amplified
many thousand times, actuates
the loudspeaker.

The amplifier is hard to build
in proportion to its great sensi-
tivity, and all the precautions
suggested in a previous article
must be carefully observed.
Shielded input leads consisting
of a wire enclosed in a braided
metal sheath are a “must.” The
sheath is grounded and serves as
one lead, eliminating stray-cur-
rent pickup. Use an old radio
chassis or a tin cigar box enam-
eled black; the chassis must be
metal.

Values of the various parts
are shown for the 6SJ7 and 6V6,
but use whatever tubes you

If a power pack is built in, as above, keep it as far from the
amplifier wiring as possible. A type-80 rectifier was used here

O MUCH gain can be had from this two-

pentode hookup that for ordinary pur-
poses the full output will rarely be needed.
The amplifier will step up the output of
a crystal-detector receiver to full loud-
speaker volume, A phonograph pickup
or vacuum-tube detector should be con-
nected at the second A.F. input terminals.

As a trick demonstration of electronics,
you can even make audible the movement
of molecules in an iron bar that is being
magnetized. Hook the primary of an old
audio transformer or a choke coil across the
input terminals and place a big nail or a
bolt within the coil. If a small permanent
magnet is now brought near the nail, a
rushing sound will be heard from the
speaker. As'the molecules in the bar are
pulled into alignment by the magnet, each
in flopping over generates an electrical im-

e

500 000~ OHM-
VOLUME CONTROL

T.oosmEc. T
400-VOLT,

iH

e
2ND A"):—?:-

YYVYVY

A
x

AAAAAAAA

-if

Cd 8-MFD.,

Q0S5 MFD,

T |
N E 56 7-GT}
2 \SIJMFD

have. Tetrodes will serve in
place of the pentodes. Consult
the tables of amplifier values in
standard tube manuals for data
applicable to your tubes. In doing so, remem-
ber that the second volume control consti-
tutes part of the circuit of the first tube,
not of the second. The setting of this con-
trol determines what part of the output of
the first stage is fed to the second grid.

If 60-cycle hum is present, connect two
50-ohm resistors in series across the heater
wires, and their midpoint connection to a
12-volt tap on a 200,000-ohm voltage divider
hooked across the high-voltage plate supply.
This will give the heaters a positive poten-
tial with respect to the cathodes, eliminating
electron emission from the heaters to the
cathodes, a phenomenon that is sometimes
the cause of persistent hum.

It is essential to keep all heater wires as
far from the grid leads as possible. Twist
them tightly and lay them along a corner
of the chassis.

. 500,000 : i
- OHMS 2

400 Jvout

IMPEDANCE
5000 OHMS

1
SPEAKER i

U
¥,

v

400-VOLT
ELECTROLYTIC

i _; s%#u

.. ;-,,g.



ROTARY RECTIFIER

Supplies Direct Current for Charging Storage Batteries

INDING your auto battery discharged is
a nuisance at any time—and one that is
likely to occur oftener now under our re-
duced driving program. This is a particular
hardship on owners of some recent cars, who
may find hand-cranking difficult. It is no
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[ RADIO AND

wonder, then, that home battery chargers
have commanded increasing interest.

Many drivers are familiar with the dry-
disk, chemical, and mercury-arc rectifiers
used, but here is a simple apparatus utiliz-
ing a fractional-horsepower motor that
changes A.C. into D.C. and will charge an
auto battery in a few hours. A 1/40 to 1/25-
hp. synchronous motor is pref-
erable, but a small split-phase
induction motor can be con-
verted for the job if it is rated
at 1,725 to 1,750 r.p.m. Also
needed are a heavy-duty trans-
former that will deliver 15
volts at 8 to 10 amp. from the
A.C. line, an auto cutout, an
ammeter, a 13, ” diameter bar
commutator %" wide, parts to
make brush holders, some re-
sistor wire, and a porcelain
tube.

Current for charging a bate

Connected to a house A.C. line,
the homemade charger restores a
battery at a rate up to 10 amp.

o~ : Q :‘ .
A
=
Four flats are filled across the induction-motor

rotor in making the unit synchronous. Distance
between each two opposite flats must be the same

Wound on a wooden form, the transformer coil is
provided with loops in the wire to serve as taps

et ittt et el
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tery must flow in only one direction. A.C. is
converted into such unidirectional current by
cutting off alternate half waves (Figs. 1 and
2). With the rotary rectifier, A.C. is con-
verted to pulsating D.C. by a commutator
having three fourths of its segments joined
with a band of hard solder or brazing metal
and the remaining quarter unconnected, as
in Fig. 3. The commutator may have 32, 36,
or 40 bars, or any number divisible by four.
Join the segments at the risers or the
back edge, and undercut the mica deeply be-
tween the end segments of the joined sec-
tions and those left unconnected. On the
shaft of a motor running at synchronous
speed of 1,800 r.p.m., the commutator will
interrupt A.C., connected with the brushes
in series on one side of the line, every time
its unconnected segments pass one of the
brushes. The wesult will be pulsating D.C.,
as shown in the wave diagram in Fig. 4.
If a synchronous motor is unavailable, a
split-phase induction motor of about the
same horsepower can be adapted by making
some simple changes in the rotor. After re-
moving the rotor, file four flats across its
laminations at exactly 90-deg. points, as in
Fig. 5, being careful to lay them out cor-
rectly and being sure not to file the copper
end rings. The width of the flats depends

upon the individual rotor, but generally it
should be about half that of an unfiled space.
Check the balance after assembly and make

Three fourths of the bars of the commutator are
joined with hard solder and the remaining part is
left free. This cuts off half of the A.C. wave

After leads are soldered on, the coil is taped,
and the E-section laminations are put in place

corrections on the position of the flats, if
necessary, for if they are not spaced exact-
ly, the motor will run out of balance.

The theory in changing the rotor is that
the flats crowd the flux into the spaces be-
tween them, thus making definite poles that
cause the rotor to pull into synchronism.
Test the motor with a tachometer after as-
sembly. The speed must be exactly 1,800
r.p.m. and should remain constant under
moderate load.

Figure 6 shows how the brushes are
mounted. The plastic, fiber, or hard-rubber
brush ring is adjustable, heing held between
clips bent from 1/8” flat copper or steel
stock that are attached to the motor hous-
ing. Two old brush holders from an auto
starter or generator can be used to hold the
carbon brushes, but they must be installed
in perfect alignment.

If operating cost because of current loss
is no object, the transformer can be left out
of the circuit and a heavy-duty resistor, ca-
pable of carrying about 10 amp., connected
in series with one side of the line to the bat-
tery to limit current (Fig. 3). But if the sav-
ing of current is important, a transformer
should be used. This reduces the current
draw to 3 or 4 amp. for a 10-amp. charging
rate. An autotransformer, connected in the
ground side of the line as in Fig. 7, is sim-
plest to use. It will reduce the 115-volt A.C.
to 15 volts, and the small resistor (Fig. 9)

-

|

Both brushes must be in perfect alignment on the
motor. Their position can be adjusted by loosening
two machine screws and then moving the plastic ring

Here is the completed unit as seen from the rear.
Wiring connections are concealed in a boxlike base




in the battery circuit will be large enough
for further regulation.

A suitable autotransformer may be built
from materials in the junk box if a service-
able one of the required capacity is not at
hand. Start with the core of an old radio
power transformer or any with a cross sec-
tion of about 3% sq. in. Remove the coil.
The core shown in the photographs had a
center-leg measurement of 1 5/8” by 2“, so
a wooden form was made this size, and a
new coil consisting of two No. 16 enameled
magnet wires wound in parallel was wound
on the form in the lathe at slow speed. A
total of 180 turns will be needed on a core
of these dimensions, and a tap at the 24th
turn should give 15 volts (Fig. 8). It is well
to bring out taps or loops at the 22nd and
25th turns also so the one nearest the re-
quired voltage can be used. Taps provided
at the 30th, 45th, 70th, 90th, and 125th turns
will make the transformer useful for other
purposes.

Use a piece of sleeving over each loop as
the winding progresses, to insulate it from
adjacent turns, and keep all taps as near as
possible to the same side of the coil. When
completed, solder No. 16 flexible leads to the
taps and at the start and finish of the coil.
Then be sure to identify them with paint or
other suitable means.

In figuring the voltage, consider the 115
volts impressed across the coil of 180 turns
as an average value. Dividing the volts by
the turns gives a value of approximately .64
volts per turn. It is easy then to determine
how many turns will be needed for a tap to
put out the voltage desired.

.Laminations should be placed carefully so
as to alternate the E-sections and single
pieces in successive layers, and when all
have been placed, they should be tapped
lightly into line with a wooden block and
clamped tightly. One method of clamping is
to use two iron frames bent out on one side
to provide feet and held together with bolts,
as indicated in the photos. A wrapping of
cotton tape is advisable after the coil has
been dipped in insulating varnish, but be
sure the soldered joints under the tape are
well insulated.

In the battery line in Fig. 7 is an automo-
bile cutout relay that will close only when
the direction of the current is correct and
will remain open and vibrate when the cur-
rent is reversed. In addition, when the line
switch is opened, the cutout will also open
and prevent discharge of the battery
through the rectifier and transformer. With
chargers of this type, a reversal in the po-
larity of the battery leads takes place if the
current is interrupted and then restored
with the motor pulling in on the reverse
D.C. half wave. Opening and closing the
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line switch a few times will make it pull in
again on the desired half wave. For this
reason it is not a good idea to leave the
charger unattended, or working overnight,
since the warning buzz might not be heard.

Those who wish to make the charger fully
automatic may purchase or make a reverse-
current relay that will cut in the battery line
to operate on the reverse current. However,
it is usually possible to charge most batter-
ies during a time when someone will always
be within earshot.

In either case, the charger should be sup-

BRUSHES MUST BE IN
PERFECT ALIGNMENT

0

plied through a fuse in the live side of the
line. One with a low rating such as 6 amp.
will do, but better yet is a 4-amp. time-lag
fuse. Both provide protection against short
circuits and overloads.

An inverted wooden box, rather flat, will
serve satisfactorily as a base that will house
and conceal the wiring as well as provide a
panel for an ammeter and toggle switches.
Almost any light stock—plywood, if you
have it on hand—may be used. It may be
stained and varnished as desired. Mount the
transformer first on one side, as indicated in
the photos, and take the leads through °
drilled holes to the inside of the box. Next,
mount the motor at the center, and take the
input and brush wires through similar holes
into the box. The small resistor and cutout



are mounted on the other side of the motor,
their wires also going into the box, while the
ammeter and toggle switches are set in the
front panel. Connections, as shown in Fig.
7, are then made inside the base.

Test the transformer first by connecting
it temporarily in the line and using a low-
reading A.C. voltmeter to check voltage
from the start of the coil and from the 24th
tap or the one most nearly giving 15 volts.
Then connect this tap to one brush. Let the
tracer-marked wire in the line cord be the
grounded side of the line direct to the bat-
tery in order to avoid shocks when touching
the battery clips. The line switch cuts in on
the live side of the line. Be sure to use a
polarity plug and A.C. socket that can be
plugged together in only one way. Solder all
joints and tape them well; then board up the
bottom of the base.

Now, close the line switch to start the
motor, leaving the load switch open and the
battery unconnected, and allow a little time
for the brushes to wear to a good fit, using
a commutator stone on them if one is avail-
able. With the battery still out of the cir-
cuit, immerse the battery clips on the wires
in a tumbler containing water and a tea-
spoonful of salt, and then close the load
switch. The cutout armature will vibrate
loudly and, therefore, should be held down
firmly with one hand.
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Bubbles will collect around one clip in
the salt water, indicating the negative side.
Touch the clips together for an instant to
see which way the ammeter reads. If this is
up the scale toward charge, mark the clips
for positive and negative. Should the am-
meter read down scale toward discharge,
open and close the line switch quickly a few
times to make the motor pull in on the other
half of the wave. After marking the clips,
always connect the positive side to the posi-
tive battery terminal.

Cutout buzzing should stop when the bat-
tery is connected; but if some buzzing con-
tinues, bend the spring slightly to change
tension and perfect the adjustment. Should
the brushes spark under load when first
started, correct their adjustment until the
tendency is halted. Keep the commutator in
good condition by an occasional cleaning
with fine sandpaper while it is rotating, and
inspect and clean the cutout points occa-
sionally. The cutout can be checked with
the cover off by opening and closing the line
switch, which should open and close the
points.

Adjustment can be made in the charging
rate to the battery by moving the clip on
the resistor. The nearer it is moved to the
base, the less the resistance and the higher
the rate of charge. With the apparatus de-
scribed here, it is not advisable to exceed a
10-amp. charge, and it is better to keep it
between 6 and 8 amp. However, the recti-
fying commutator itself is only limited in

.load by what the brushes and commutator

will carry. It is possible to build heavier
regulating equipment and use a heavier
transformer and wiring, and then to supply
considerably heavier current. By increasing
the voltage of this setup with a higher
transformer tap, you would be able to charge
at one time several batteries connected in
series. The smaller job, however, is ample
for recharging most automobile batteries
that have run down because of infrequent
use.

3



You have to try one to tell. But that
can be done easily, and the results are
sometimes really worth the effort.

By Robert Hertzberg

F YOU are somewhat beyond the “nonnal”

TV range and your pictures are weak . ..

If ane station that you especially want
comes in poorly . . .

If you are near a transmitter but can’t
have a roof-top antenna . . .

. . . You should try a television booster.

It may strengthen the faint signals plucked
out of the air by your antenna. A boaster
can be attached to your set in a jiffy. The
only tool you need is a screwdriver.

If the booster decidedly improves youar
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Would a Booster
Help Your TV Set?
A

pictures, you are in luck. If the images are
still pale and snawy, you're not entirely out
of luck; you can try boosters of other makes
and possibly find a better one.

There is nc way to be sure that a booster
will help—except to try one with your ye-
ceiver in your home. Recognizing this, many
dealers will let you have one on trial. The
best boosters cost only about $30, and a
satisfactory one may prove much cheaper
than a new set or an elaborate antenna.

Boosters may be roughly classified ac-
cording to the number of controls that have
to be operated. Tunable models require the
most adjustment, semi-tunable boosters need
somewhat less attention, and the non-tun- -
able need no attention at all. Most non-
tunable ones and some of the others have
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' BOOSTER
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MIXTURE- OF LOW- - . ]
_ AND HIGH-BAND

STATIONS TO

RECE{VER

RECEIVER SELECTS
DESIRED CHANNEL

" What a NON-TUNABLE Bonser Does |

automatic switches that turn them on or off
when the receiver is operated. In most of
the automatic models the regular on-off
switch is linked with an aerial change-over
device that cuts the lead-in directly over to
the receiver when the booster is turned off.

Generally speaking, the tunable Dboosters

Simplest kind of hooster uses only one min-
iature tube. Others have up to four tubes.
Larger models usually contain two separate am-
plifiers, one for low and one for high band.

CHANNEL §

.

CHANNEL 11

CHANNEL 9

L]

ANTENNA PICKS UP
THREE SIGNALS
SIMULTANEOUSLY

BOOSTER IS TUNED
TO DESIRED CHANNEL

" ONLY THE OESIRED
SIGNAL IS AMPLIFIED

P

RECEIVER IS TUNED
TO DESIRED CHANNEL

| What a TUNABLE Booster Does

are the best. They not only give the most
amplification, tube for tube. but under some
circumstances they make the receiver slightly
more selective. The semi-tunable tyvpe ruus
second. and the non-tunable third. Among
all three types, there is considerable varia-
tion in the uniformity of amplification. Most

Booster is hooked up by removing antenna
leads from set and connecting them to booster’s
“in” terminals. The “out” terminals are linked
to receiver by short piece of lead-in wire.




Tunable boosters like this generally give most
amplification but must be tuned to match set.

Semi-tunable tvpe has switch for high or low
band opcration phlus a fine-tuning adjustment.

Non-tunable booster requires no adjustment.
Automatic switch makes it easicst type to use.

%5 , |

Color Need a Boost?

If vou need a booster now, voull
need one at least as much to receive
colorcasts. In the CBS method, the
illusion of color is created by means
of a revolving disk composed of red,
blue, and green filters. These filters
hold back part of the light, so the
image on the picture tube has to be
pretty brignt before the filters are
brought into play. A booster may make
the difference between gloomy shades
and bright color.
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boosters are better on the low bands than
on the high. The saine is true, for that mat-
ter, of TV receivers.

A booster also may improve vour neigh-
bor’s reception by climinating interference
that is gencrated in your set and radiated
by your aerial. A booster, connected between
an offending receiver and its antenna, acts
as a buffer and prevents the cnergy from
getting out to bother others.

A factor that limits the amount of useful
amplification you can squeeze out of boost-
ers is “noise” due to electronic agitation in
tubes and to other obscure sources. This
shows up on the screen as irregular splotches
and may spoil the “boosted” picture.

One non-tunable booster is unusual in
that it is designed for mounting on the roof,
close to the aerial itself. It is being used
even in strong-signal areas where the down
lead from the antenna unavoidably passes
close to electrical devices that cause inter-
ference.

If a booster is placed near the receiver,
it amplifies both the video signals and inter-
ference. But when placed between the top
of the lead-in and the antenna, it amplifies
the video signals but not the interference
picked up by the lead-in.

The “best” booster is the one that gives
results with your set.

If one booster amplifies signals to a certain
degree, will two boosters in tandem work
twice as well? A man in Pennsylvania is
using this unorthodox combination with a
classy antenna atop a 75-foot mast. He en-
joys fairly regular reception on ten channels,
including five stations that are more than
1,000 miles away!

END

POWER TRANSFORMER AND
'/ OTHER CIRCUITS OF BOOSTER

POWER CORD
OF TV RECEIVER

-
'n-qsrar\nm./7

RELAY

QUTLET IN BOOSTER
TO TAKE POWER
PLUG OF TV SET

POWER CORD
AND PLUG OF

BOOSTER —TO .

5 VOLTS A.C.

Typical antomatic switch uses thermal relay.
Contact arm, normally at A, allows current to
reach receiver. When set is on, contact heats
up, sunaps over to B, and turns on the booster.



‘““‘Grasshopper”’
Spieson Enemy

LECTRONIC spies that uncover the

encmy’s weather secrets have been de-
veloped by the United States. They are
robot radio stations named Grasshoppers.
Parachuted behind enemy lines, they could
measure and transmit strategic weather data
automatically. They might also send guid-
ing signals to lcad bombers to a target.

This weird robot really looks und acts
the part. When it hits the ground, an ex-
plosive charge goes off. That disconnects
the parachute, which is conspicuous and
which might otherwise drag the unit.
Later—after a presct “dormant” interval, if
desired—there’s another explosion. This one
unlocks spring-loaded  legs, and  Grass-
hopper stands up. Explosion number three
shoots up a whip antenna. Then it’s readv
to send whenever the built-in clock turns
the transmitter on. The batteries last 15
days if it reports every three hours.

The standard model, developed during
World War II by the National Bureau of
Standards for the Navy, measures tempera-
ture, humidity. and barometric pressure.
Its pulses tell which Grasshopper is
reporting in, and signal when the
batteries are fading. END

+ Ee % - aa 4 .
Robet spy looks like
bomb {above) before it is
D dropped. It unfolds and

X, transnzits by itsed (left).

Parachute floats 2 Fxplosion  discon- 3 Explosion-released The last cxplosion
automatic spy unit nects chute so unit legs can right SF'\' sends antenna up,
to ground. won't he dragged. if it lands on side aned et s ready.

3



ataan o

Corkscrew antenna helps make GE's new ultra-
high-frequeney  transmitter the world’s most
powerful. Four scctions like one above boost
output of special five-kilowatt tube 20 times.

Small Towns to Get
TV on Small Waves

OU may be watching television in small

towns now off the TV map very soon
now. Tiny waves way up in the ultra-high
frequencies near radar make this possible.
These frequencies have now been tentative-
ly assigned by the Federal Communications
Commission to 1,357 stations. And TV
manufacturers are already working on trans-
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New converter for
bringing UHF telecasts
into present sets looks
like simall radio (above).
Made for Crosley re-
ceivers, it necds only to
be connected to antenna
terminals (right).

mitters to broadcast them and receiver at-
tachments to pick them up.

Today’s television operates in the very-
high-frequency range, which has room for
only 484 stations (107 are already on the
air). More stations thau that would inter-
tere with each other. Thus, only the roomier
UHF band can provide new stations for
areas that now get poor video or none at
all,

Present TV sets are VHE and cannot -e-
ceive UHF at all. But most manufacturers
are developing converters that will let them
get both types of telecasts.

Crosley has a converter for its receivers
that looks like a table-model radio. It is
simply connected to the antenna terminals
of the regular set. RCA, GE, and Zenith
have also tested such attachments.

Transmitters are a problem, too, since
comparatively high power is needed to cover
sizable areas with these very short waves.
General Electric has developed the most
powerful station yet. It can produce 100¢
kilowatts. Westinghouse is trving out a war-
time radar-jamming tube for UHF.

While UHF television has been tested ex-
perimentally for some time—in Bridgeport,
Conn., for example—commercial operation
is not expected immediately. Some de-
lay is likely before the FCC gives its final
approval. And manufacturers are so busy
that transmitters may be held up.
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With the switch on, regular bulletins are tuned in automatically; off, the radio operates as usual

NEWS TIMER
FOR YOUR RADIO

OUR radio can be turned on automati-

cally hourly to catch regular news bul-
letins with this timer built around a clock,
‘preferably an electric one far accuracy. Two
strips of springy brass or bronze, attached
to the face as shown, provide a circuit that
closes when the minute hand makes contact
and breaks to shut off the receiver when the
hand has passed. The arched strip can be
adjusted for contact to the made about 30
seconds before the hour and to end six min-
utes later, covering fully the time of most
hourly news broadcasts. A second-switching
unit can be made to catch the half-hour
bulletin periods. The only alterations of the
clock required are removel of the glass and
soldering of nuts to the face rim.

Nuts are soldered to the case as
abcve or in the diagram, and the
timer attached with 6-32 screws

Two curved pieces of thin fiber
or plastic encase the switching
control, one as a support for the
contacts and operating spring,
the other to cover the wire ends

:ﬁ CLOCK CASE

FIBER COVER NUT
Tr yd (sou:/snen)

WIRES SOLDERED }o LUGS\ Top\V|Ew

ONE METHOD
OF MOUNTING
# ~~HAND

CONTACT T AUTO BREAKER
SN OPERATING SPRING  AUTO B

CONTACT
RIVET
el ———
FIBER (CEMENTED) VIEW FIBER "53;/.:;?;‘1{?

SWITCHING UNIT
RECEIVER PLUG OR TO CLOCK
“A” BATTERY WIRES s;:w/n'cums UNIT

N5-V A,C. OR"A” BATTERY
L—-! CLOCK QUTLET

QUTLET BLOCK

SWITCHy

SWITCH (FOR R
CONTINUOUS i 7
RECEIVER % —_—

OPERATION)

-
WIRING DIAGRAMS

Wiring diagram and parts used in the time. The
heavy-duty contacts are best for large receivers

4



Homemade Electrical Device Dries

— S

SLIDING
; ® ALUMINUM
Doge FOIL.

—

HOLE ADMITS
AR

307\ HEATING
-~ ELEMENT

TOFIT
DISH RACK

HeaTeED air from a 600-watt resistance
element is blown over wet dishes in this de-
vice, which practically eliminates the nced
for a dish towel in the kitchen. In tests,
dishes and glassware rinsed in water at 115
deg., which normally required up to 45 min.
for air-drying, were completely dried in
about 7 min.

The dryer consists of a box of hard com-
position board with pine framing, propor-
tioned to take a standard dish rack. A cir-
cular hole in the rear and a notch in the
sliding front permit the passage of air. The
heating element and small fan are wired in
parallel and controlled by a switch. Alumi-

: ~— 3-CORNERED FILE
~»— SHARPEN TO POINT

File Makes Insulation Scraper

A nanpy insulation scraper for the radio
and electrical worker’s bench may be made
from a worn triangular file. Grind off all
teeth from the three sides for a distance of
about 8”, holding it against the wheel in
such a way as to leave a slightly concave
face on each side. The edges produced will
be quite sharp but may be whetted on a
small handstone for still greater keenness. 1f
in addition the tip is ground to a tapering
point, the tool will be uscful for starting
woodscrews and for enlarging and burring
small holes that have been drilled or
punched in shcet metal. —HERBEnT Sponn.
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Dishes and Glasses Speedily

num foil is placed on the interior near the
resistance unit, and a wire screen acts as a
stop for the dish rack. Take every precau-
tion to guard against shock: use only rubber-
covered wire, and tape sccurely or other-
wise protect all connections. Don’t use a
switch, but control the device by plugging
in a heavy-duty plug.—G. S. GARDNER.

i 0

Can Protects Outdoor Switch

Ganace and outbuilding switches that are
directly exposed to the weather or are on
porches or similar locations that rain may
reach can be protected with old coffee cans.
Use the kind with a screw-on lid, and paint
well to prevent rusting. The switch is
mounted and wired through holes punched
in the can bottom.—IvaN GROSVENOR.



Play All Three
Un Your Old
Phonograph

By J. Raymond Schneider

YOUR old record player may not be as
out-dated as you think it is. If your
record collecting has been slowed down
because your phonograph can’t handle the
new slow-speed records, here’s a way to
bring that platter-turner up to date: an all-
electronic system that turns any 78- r.p.m.
synchronous motor at 33% and 45 r.p.m.

Change speeds electronically to play 33 1/3- and 45-r.p.m. records on your old turntable.

Fundamentally this unit consists of a vari-
able-frequency generator. Since synchro-
nous motors turn at a speed that is governed
by the frequency of the house current (usu-
ally 50 or 60 cycles) it is only necessary to
vary the frequency to vary the speed.

The generator shown here uses standard
radio parts and requires few tools. It is im-
portant that the components be of heavy-
duty construction in order to achieve the
necessary power-handling capacity.

An audio-oscillator circuit using two 6L6
pentodes in push-pull does the main work
of frequency changing. Power is supplied
by a voltage doubler consisting of four dry-
disk selenium rectifiers and two filter con-
densers. Output of the oscillator goes to a
push-pull output transformer, T2. Con-
densers C3, C4, and C3 are connected across
the primary of this transformer to produce
a resonant circuit. It is important to use
the particular output transformer (T2)
specified in the parts list. The 5,000-ohm
primary of this unit has two leads for the
plate and one for B-plus. On the secondary
side you use only the black and yellow leads
(the 500-ohm tap).

Note that two condensers (C3 and C4)




lhls o~c|ll.uor, using d.mdard radio p‘uls, changes

lhe lrequentv ol lhe lme current.

R1: 100-obn:. 10-watt wire-wound,

LIST OF PARTS

C:. C2: 30-mid.. 450-volt electrolytic. R2. R3: 30.000-ohm. '2-watt carbon. (Stancor, A-3800; 5.C00-ohm
C3: 1-mid.. 450-volt paper or SR1. SK2. SR3. SR4: 100-ma. dry- primary)
bathtub- twe disk selenium rectifiers. S1: SPST toggle.
Cé4: .25-mid.. 450-voll. T1: 6.3-volt. 2.5-amp. filament S2: DPST toggle.
C5: .5-mid.. 450-volt. Two 6L#°s, line cord anrd plug,

trans.
T2: Push-pull output transformer

female outlet recepracle.

are permanently connected across the pri-
mary of ouiput transformer T2. This com-
bination should cause the turntable to nm
at 45 r.p.m. A third condenser, C5, is con-
nected in parallel with the other two by
means of switch S2. The effect of adding
this condenser is to lower the resonant fre-
quency of the circuit, cutting speed to 335

The converter is connected to the house line
and the phono motor plugged into the (lush-
mounted receptacle on the edge of the chas
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There are many variations in phono mo-
tors. Use a stroboscopic disk to find the
exact speed vours delivers when powered
through the hequcncv changer. You may
dIS(o\ er that it is turning a few revolutions
faster than you want. Should this happen,
add an extra 450-volt condenser in parallel
with C3 and C4. First try a .1-mfd. unit.
If the speed is still too high, add another.

If the 43-r.p.m. position is correct but
the 334 slightly high, add the .1-mfd. ca-
pacitor in parallel with C5. Conversely, if
the motor is too slow, replace C3, C4, or
C5 with slightly smaller capacitors. A small
amount of experimentation should put the
turntable speed right on the nose.

A second basic change in the new records
is a narrower groove that requires both a
sharper stvlus and lighter pickup pressure.

The simplest solution to this end of the
problem is to add a lightweight arm with a
narrow-groove styhius at some  convenient
place on the motor-mounting board. The
photo on page 43 © shows this additional
tone arm. The shiclded lead trom this arm
is wired in parallel with the other oue.



To operate the frequency changer, plug
the line cord irto a 115-volt AC outlet. The
power leads from the 78-r.p.m. motor are
plugged into the receptacle provided on
this unit. Allow the tubes a few seconds
warmup, turn the switch to either the 334
or 45 position, and play your new records.

This converter has enough power to han-
dle the phonograph motor but not the ampli-
fier. 1f your phonograph has a single plug
for both the motor and amplifier, it is neces-
sary to separate the wires. Plug only the
phono motor into the converter; the ampli-
fier and radio go to the house line.

Depending upon your own particular cab-

Hot lron Rests on Typewriter Spool
~——m

A nanpy stand for a soldering iron can
be made by bending a metal typewriter-
ribbon spool as above to form a base. Also
flare the upper edges to receive the iron.—
John }. Rea, Urbana, Il

The position of most eomponents can he seen here. Note the polarity of the dry-disk rectifiers.

inet arrangement, vou mayv wish to connect
the switches through extension cords. This
will allow vou to hide the converter while
bringing the controls to the front. In this
event it may also be desirable to add a
DPDT switch betws=en converter and motor.
Wire it with the motor leads running to the
blade contacts, house current to one side,
and converter output to the other. This
gives a choice of the slow speeds or a feed-
through arrangement that will connect the
phono motor directly to the 115-volt, 60-
cycle line. The latter position will be used
when you want to play your phonograph at
its original speed of 78 r.p.m.

END

Paper Tray Keeps Parts in Order

IT’s often easier to
take things apart than
to put them together.
Next time you have to
handle small parts, ar-
range them as shown
here in a truv made
by pleating paper.
The folds keep all the
bits and pieces in
sight, prevent them from rolling around
and show you the order in which they
should be replaced.—Albert Griffin, Tle
Bronx, N. Y.
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This push-pull stage can be hooked

to any receiver. It by-passes

the tiny speaker, takes advantage of set’s FM sound.

ULLING pictures out of the air seems to

have dulled the ears of many Americans
to the sound accompanying those pictures.
If vou look inside a table-model telesct, you'll
probably see a 3- to 3-inch loudspeuker fed
by a single output tube—just about what
vou'd get in a cheap AC-DC radio.

But TV sound can be first-rate. It is
broadecast by FM and the receiving circuits
usually are well designed.

You can make better use of the sound
potential of your TV set Ly building your-
self the 9-watt push-pull output unit pic-
tured above. It can be attached to uny
receiver without tampering with the wiring.
To obtain the best results, however, you
should use it with a 10- or 12-inch speaker
in a separate baflle.

Speaker of set is disconnected at voice coil.
The two wires are brought to the output stage.
PUSH-PULL OUTPUT TRANS.
ON SPEAKER FRAME\
10-12"BAFFLE 8 SPEAKER -
g.LSCONNECT

PLATE

OUTPUT TRANS*
ON TV SET

VOICE-COIL LEADS
INPUT TO AMPLIFIER

11S-VOLT AC

Keeping the unit compact makes it easier
to mount in or near the video cabinet. It
takes some squeezing, but as vou can see
from the photos, all the parts will fita chassis
5” square and 1% high.

Though only two tubes are visible, the
circuit is actually a three-tube plus two-
rectifier affair. There is one 66 and one
BAD7-G. The latter is a dual tube contain-
ing the equivalent of a 6F6 pentode plus a
triode phase inverter. Two dry-disk selenium
rectifiers in a voltage-doubler arrangement
supply nearly 250 volts for the plates of the
amplifier tubes.

To minimize tampering with the tele-
vision receiver, the sound signal is picked up
at the secondary (voice-coil) winding of the
teleset’s output transformer. This means
that only two wires have to be disconnected
at the set. It also means that a shielded
intercom transformer is nceded to match
the low-impedance output of the set to the
input of the push-pull unit. Both primary
terminals of T1 must be insulated from the
chassis.

In wiring, watch the grid and plate leads.
Make them as short as possible. If they
must stretch over an inch, use shielded wire
and ground the braid to the chassis. Work
on the heater connections first, and then do
the remaining tube-socket wiring. Rectifier
and line circuits can be put in last.
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CHASSI1S

4 WIRE
| CONNECTOR

X GROUND TO
SPEAKER
FRAME

ICIO

R1: 330.000-0hm. '4-watt carbon,
R2: 100,000-ohin. I-watt carbon.
R3: 470,000-0hm, '“-watt carbon.

R4: 33,000-ohm. l-watt carbon.

R3: 600-ohm. 2-watt carbon.

RB: 300-ohm. 10-watt wire-
wound.

R7: 1.000-ohm. 10-watt wire-
wound.

R8, R9: 47-ohm, l-watt carbon.

Cl: .01-mfd., 400-volt paper.

LIST OF PARTS

C2: 10-mfd.. 50-volt clectrolytic.

C3: .005-mfd.. 400-volt paper.

C4, C5: 10-mid.. C6 20-mfd.
Triple unit. 430-volt elect.,
or single units.

C7: 30-mfd.. 150-volt clect.

C4, C9. C10: .01-mfd., 400-volt
paper,

T1: Shiclded intercom transform-
er, 4-ohm pri. ta 25,000-ohm
sec,

T2: 6.3-volt, 1.2-amp. filament
transforiner,

T3:.10-watt wnivexsal
outpat trans.

S1: SPST togyle.

SRi, SR2: 100-ma. dry rectifiers,

Shivlded jack or terminals (for in-
pat . 4-prang socket :md pluyg
(tor outpnt). tubes and sock-
c1s. 10" to 127 speaker and
hatlie, misc. hardware.

push-pull

To eliminate the high-pitched, frequently
scratchy tones vou often hear on the sound
tracks of old TV movies, condensers C8, C9,
and C10 have been used to “mellow” the
tone. You may find that they cut too much
of the treble for your taste. If so, disconnect
C10 or reduce the value of C8 and C9 from
the .01 mfd. specified to about .005 mfd.

A 4-prong socket is flush-mounted at one
end of the chassis and a matching plug and
length of 4-wire cable are used to make

Compact chassis requires careful ar-
rangement of parts. The dry disks,
placed onc above the other, are held to
chassis with a 2” machine screw.

OUTPUT
SOCKET

10 SFEAKER
TRANS

connection with the primury of the output
transformer.  The  transformer - can  be
mounted directly on the frame of the new
speaker. A universal tvpe is recommended
because it provides a choice of impedances
that simplifies proper matching. There are
several taps on the secondary. Connect the
speaker voice co:l to any vwa of these, and
then try all combinations till vou find the
two taps that give hest results. Solder the
voice-coil leads to these taps. END




Radio Used for Group Code Work

Any radio equipped with a phonograph
jack can be quickly converted to a group
code-practice set with a few extra parts.
Connect an earphone, phono plug, and tele-
graph key as shown in the diagram. Ordinary
line cord is suitable. When placed behind
the radio loudspeaker near the voice coil, the
earphone, which acts as a microphone, will

make a feedback circuit

providing a tone loud

A PLACE
EARPHONE
NEAR
SPEAKER

=== | enough for a small group.
oPuoNo | Experiment with the ear-
SET phone location until in-

stantaneous feedback is
obtained.

05 MFD.
OPEN OPEN 2
72 S
:»
3
( ﬁ)
50,000 100,000
OHMS OHMS

Shim Helps Repair Thin Wires

SOLDER BREAK

Shunt Makes Temporary Repair

Ir THE causk of radio trouble has been
identified as an open audio transformer and
no replacement is available, a quick tempo-
rary repair with a resistor-condenser combi-
nation will put the set back in service im-
mediately. Simply shunt the open side of
the transformer with a resistor and couple
with a condenser (see sketch). o

Matchstick Needles Cut Noise

PuoxocrarH needles made from ordinary
kitchen matches will reduce the pickup noise
usually heard with open-type record players,
while providing good reproduction with little
loss at high frequencies.

Shorten a dry, soft-wood matchstick to
about %” and whittle it to a diameter that
will fit the pickup. Then make a perfectly
pointed sharp tip. A cactus needle sharpener
may be used, or the matchstick can be ro-
tated in the chuck of a hand drill against
sandpaper. Resharpen after each record for
best results. ~
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A sMALL piece of copper shim stock will
help to solder thin wires when repairing
radio coils and leads. Place a tinned shim
under the broken ends of the wire and solder
the ends on the shim. To prevent the iron
from picking up the shim, hold it down with
a toothpick. A few drops of tar, fingernail
polish, or shellac will serve as insulation
when the job is done.

Turntable Simplifies Servicing

Rabio servicing, which usually requires
turning the set around many times, can be
speeded up by using a turntable. Mount the
turntable directly on the workbench, using a
metal rod and wooden support arranged as
shown in the sketch so that the turntable
and rod can be removed when vou don’t

need them.
WHITHA )
)
. Q=112 RADIO
TURNTARLE L i 1%
BET?H\:'_:,- = = —— =

SUPPORT SCREWED o
TOBENCH  —




WHEN THE VOLUME CONTROL of a small
A.C.-D.C. receiver becomes inoperative, it
may be found difficult to obtain a replace-
ment with a built-in switch. If so, an ordi-
nary volume control may be installed and
the broken side of the supply line inside the
set soldered together and taped.

To provide a way to shut off the receiver,
the conventional plug may be removed and
the two cord leads soldered, as shown below,
to the interior socket contacts of a plug-in
night light equipped with a switch. The
covering over the insulation should be taped
down neatly, after which sealing wax may
be poured into the socket. Such a switch
control is convenient only when it can be
plugged into a waist-high receptacle. Its
current-carrying capacity limits it to small
table sets and the like.

+ SOCKET FILLED
WITH SEALING
WAX

( SOLDER
LEAD TO
SCREW SHELL

AN ADDITIONAL SPEAKER of the
permanent-magnet type for use in a
kitchen, bedroom, or basement shop
may be connected to your present re-
ceiver, as shown at the right, by plac-
ing a single-pole double-throw switch
near or on the set. The switch may be

T e e e
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BROKEN DIAL CORDS and those on point-
ers can be replaced with heavy fishing line,
such as 18-1b. test line, as shown above. The
new cord may be kept pliable, and made to
last considerably longer, by lubricating it
with petroleum jelly at points where it
passes through grommets or rubs against
another part of the receiver.

VOICE CD; L}

a telephone-switchboard key or one
of a similar type that provides good
contact, or it can be a double-pole
double-throw switch with only one
side used. A jack for headphones may
be installed similarly. |

The operating switch cuts off one ‘3
speaker and turns on the other. If pos- }
sible, use a switch that cannot leave ;
both circuits open.

FREQUENCY-TEST RECORDINGS are
available for spotting circuit and apparatus
resonant peaks in a phonograph and show-
ing up defective pickup units. They are 12”
records for use on standard equipment.
One firm has one that sweeps slowly
from 10,000 to 40 cycles with signal clicks
to mark even thousands and hundreds. An-

JACK FOR HEAD
PHONES IF DESIRED

other has several recordings of single-
tone frequencies. Ore gives even thousands,
hundreds, and tens from 10,000 to 50 cycles.
On another, vocal announcements identify
frequency. A third has a tast sweep from
10,000 to 40 cycles, then noise spectrums of
all simultaneously from 40 to 14,000 fol-
lowed by limited-range spectrums.

4



Make Things Obey

By building voice switches, you can
cause all sorts of things to happen
when you say the word.

By Karl Greif

HERE’S power in vour voice. Like your
hands and feet, it can be used to make
many kinds of apparatus heed your wishes.

~

Three sound-operated switches that are
easy to build and a pleasure to use are de-
scribed in the three articles that follow.
These devices turn words and syllables into
electrical impulses that open and close re-
lays. The result is the same as if you
reached out and turned switches.

The sketch at the right shows you what
happens. The microphone converts sound

This simple one-tubke unit is all it takes to run a model train.

Tms one-tube voice switch will make
standard remote-control locomotives of
the type used in many model-train sets do
what vou tell them. These engines have se-
quence sclectors that make the cars stop,
start, or back up when a switch is pushed.

The switch momentarily breaks the flow

-d

A child can learn to opcrate this voice con-
troller. It is connected by four wires between
the train transformer and the track.

Two penlight cells in series provide the mike
voltage. 1f the relay tends to stick, adjust the
spring or put a picce of paper over the pole.

of current to the track. Each interruption
moves the selector one noteh. If the train is
going forward. the first interruption brings
it to a halt. the next sends it into reverse,
then stop. forward. stop. and so on. Since
the locomotive is built to do this. the control
mechanism only has to meter vour speech
and change sounds into pulses. Each pulse
closes a relay and interrupts the current flow.

Parts for this control unit were selected
for economy and simplicity, The carbon
microphone. for example. is a war-surplus
item still available at a low price. The 117L7
is a good (ube choice becuuse it operates
directly off the line and needs no filament
transformer. It also contains its own recti-
fier diode.

You mav have to experiment a bit to find
the proper conncections to the output trans-
former. T2. This can be done after the wir-
ing is completed and the unit is in opera-
tion. If vou have a voltmeter. ¢lip the prods
across the relay coil and whistle a steady
note into the microplione. Note the voltage,
reverse the leads to the transformer second-
ary, and repeat the test. Make the final con-
nections to whichever taps give the highest
output.

1f the relay pichs up when vou press the talk
switch on the mike, remove the switch spring
and lubricate the slide with petroleam jelly,
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Your Voice

into alternating current. An amplifier puts
muscle into this AC signal. It then is recti-
fied and filtered into separate pulses of direct
current that are fed to a relay.

What kind of sound do you need to make
a pulse? That depends on the filtering. By
choosing the right components you can mold
the action of the relay to respond to long or
short words or syllables.

"JitJ{\""’\.“"{A
Ul
CURRENT v

THROUGN AMP.LlFIED ‘

MIKE Fif
REGTIFIED AND

(TWO WORDS) SMOOTHED

You don’t have to make any changes in
the train equipment. While the relay is in
the up (normal) position, current flows
from the train transformer to the track just
as if the voice switch weren’t there. But
when a sound energizes the relay, the con-
tact arm falls and interrupts the circuit.

Give yourself a practice workout with the

Single-button microphone

pri. to 80,000-ohm sec.

trans.,
pri. to 2,500-ohm sec.

RS1: 2,500-ohm SPDT plate-cir-

LIST OF
R1: 150-ohm, 1-watt carbon. Tl:
R2: 30-ohm, l-watt carbon. transformer,
R3: 5,000-ohm, 1-watt carbon.
C1: 10-mfd., 25-volt electrolytic T2: Output
C2: 40-mfd., 150-volt elect,
C3: 20-mfd., 150-volt elect.
C4: 4-mfd., 50-volt elect. cuit relay.

train controller before putting it on display.
By spacing such words and phrases as
“Stop,” “Forward,” “Now go back,” and the
like, you can advance the selector relay one,
two, three, or more steps at a time. The
trains will respond toe any sound pulse. You
have to pick the right number of words to
make them do as you tell them.

PARTS

SR1: 50-ma. dry-disk rectifier.

S1: DPST toggle.

J: Single-button microphone jack.

Indicator lamp (same voitage as
train_set), breadboard chassis,
panel, dial-light_asscmbly, car-
bon mike (T-17 or other).

aprox. 200-ohm

10,000-ohm

V0000000

115 VOLTS AC

TRANSFORMER

115 VOLT

L] .
115 VOLTS




Here’s a robot that

| Kl S—-
Connected to a bell and placed beside the

baby’s crib, this sound switch will set off a
remote alarm whenever the baby cries.

5" SPEAKER ' |
(USED AS MIKE)

TERMINALS d
When using the timer circuit, turn on $2 be-

fore sctting the sensitivity control. Otherwise
the click of the switch might trip the relay.

€10 RS2 4 €8 e
g 3 lﬁi&_vﬁj‘
If you want the mowmentary eontacts on RSl

to stay closed longer after the trigger sound
stops, use a larger condenser in place of CI10.
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will turn off radio commercials for you.

Connected to a radio. this box silences com-
mercials on vour spoken command. The rad.o
will come on again after a period of quiet.

DDING two circuits to the basic voice
switch described on the previous pages
will make it more versatile. With the elec-
tronic package pictured above, vou can tur
off the radio during commercials without
going near it. All you do is call “Quiet!” or
even “Shaddup!” and the radio will be mute
for about 45 seconds. A second use of the
same device warns vou in a distant part of
the house whenever the baby cries.

One of the additional circuits is a timer
that stretches out the switch action; the
other is a preamplifier that increases sensi-
tivity. The completed unit looks like a small
radio, but in this case the speaker is used as
a microphone.

The labeled photo at the left shows how
the major parts are arranged. The high gain
of the circuit makes their position rather
critical. Note particularly that the shielded
input transformer, T1, is placed at right
angles to the output transformer, T3.

Two sets of terminals are attached to the
rear edge of the chassis. One set provides
momentary switching action. the other pro-
longs the action for a controlled period after
the triggering sound impulse stops.

The time-delay circuit works like this: a
sound picked up by the microphone-loud-
speaker is turned into an electric pulse that
energizes relay RS1. This relay remains
picked up just long enough to close a second
circuit and allow current to reach the coil
of relay RS2, a 115-volt AC relay. This is
wired in parallel with a fluorescent-lamp
starter (FS) so any voltage that appears
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RI: 3.000-0lin, l-watt carbon.
R2: 2.5D0-0hm. }-watt carbon.

13: 200,000-ohm, l-watt carbon.

i4: 500.000-0lun potentiometer.
R5: 100,000-0lun. 1-w it carbon,
RE: 3000000l !
R7: 130-ohm. T-watt carbon.
18 15-0ohm. 1-watt carbon.

RY: 5.(K0.0hm, J-wutt carbon.
R10: 3.000-0hm, {-watt carhon.

R11: 500-ohm wirc-wound paol.

or rlecostat,

-watt carbon.

LtST OF PARTS

C2: .001-nfd., 400-volt paper.

C3: .003-mfd., 400-volt paper.

C4: 20-mm{d., 150-volt electrolytic.

C5: 10.mfd., 25-volt clect.

C6: 40-mfd., 150-volt clect,

C7: 20-m0fd.. 150-valt clect,

C8: .002-wmnfd., 600-volt paper.

C4: 1-imfd.. 600-volt paper.

C10: tmtd.. 30-volt elect.

{1: Tutercom imput  trinstormer,
secondae v approx, 25,000 ohms;
primary to match 3 to 6-ohn

T2: 6.3-volt filament trans.

13: Output trans. aprox. 1(,000-
ohm pri, to 2,500-chm sec.

RS1: 2.500-ohm SPDT plate-cir-
cuit relay.

RS2: 115-volt DPDT AC relay.

SK1: 30-ma. dry-disk rectifier,

12 SPST switch on R4

DPST switch on R11

S: 15-20 watt neon-t pe Hnares-

cent starter,

&3-volt pilot lamp. 37 Pil speak-

voice-coil,

C1: .1-mfd.. 600-volt paper,

er, 14" by 4%"” by 8“ rhassis.

across the relay coil also appears across the
starter.  When current flows through the
starter, it heats the bimectal contucts and
bends them till they finally touch. This
lowers the voltage in the relay and ends the
timing cyele. The time-control rheostat,
R11, regulates the current through the start-
er and therefore the delay.

To use this unit as a radio silencer, con-
nect either the normallv-open (NO) time
terminals across the voice coil of the radio’s
speaker or the normally-closed (NC) pair
in series with one speaker lead. Turn on the
time switch (S2) und set the time control to
maxinium. Then, while the radio is operat-
ing at nonnal volume, adjust the sensitivity
control, R4. It should be belaw the point
where the radio’s sound can trigger the re-
lay. A word or handclap will then silence
the radio for about 43 seconds. It will come
back on automatically.

The higher the sensitiviiv control is sct,

the easier it will be to set off the device,
but if the setting is too higli it may respond
to loud music. or an auto hom in the street,
or even vigorous conversution. Sometimes
the unit may have to he wounted on sponge
rubber to keep it from reacting to v ibrations
other than a loud voice aimed directly at it.
To use this unit as a baby tender. connect
the normally-open contacts either on “time”
or “momentary” (dependinz on whether vou
want a long or short alarm) to a bell. Juice
for the bell can be tapped ofl the 6-volt
pilot-light terminals. Place the corol bex
close to the crib, and plice the alarm bell
wherever you wish. Now when the baby
cries, his voice will make the alann bell ring.
This device also can be uscd as a night
watchman, to make lights turn on, to trip a
camera shutter, or to start or stop household
appliances. For some of these purposes,
however, relays capable of handling
larger loads may be needed. ‘
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Continvous-duty switch uses little power, keeps its ear cocked.

Automatic garage doors can be honked open
with this sound-operated switch. Mike is cush-
ioned on rubber, enclosed in a watertight hood.

THERE are a lot of applications in which
voice switches have to be left on for long
periods of time. In such cases it’'s important
that the power consumption be held to a
minimum. Here’s a circuit that will do it.
It is built around a gas-discharge tube
known as a thvratron.

The special advantage of a thyratron is
that it needs no DC and draws plate current
only when triggered. In other words, the
only power used in stand-by operation is
the small amount needed for the filament
and for the carbon microphone supply.

When a signal hits the mike, it is stepped
up through transformer T1 and impressed
upon the grid of the tube. Voltage on the
grid makes the tube “fire.” You know it’s
firing when you see a blue-violet glow inside
the bulb. What happens, actually, is that
the tube becomes conductive and starts
drawing pulses of current from the AC line.
The pulses energize the relay. The higher
the value of the pulse-smoothing condenser,
C3, the longer the relay will remain picked
up after the firing in the tube stops. Higher
values of R6 will also increase the time lag.

LIST OF PARTS
R’R1: 1,000-ohm potentiometer. C2: .02-mfd., 600-volt paper. T2: 6.3-volt filament trans,
2: 50-0bm. lavart carben. C3: 10-mfd., 150-volt elect. (8- RS1: 2.500-0hin SPST plate-cir-
R3: 5-mews., Te-watt carbon. to 100-mtd. can be used to cuit rels

R4: 500-chin, 1-watt carhon.

R’R5: 25.000-0ohm, I-watt carbon.
R6: 5,00¢-0hm, l1-wat! carbon.
C1: 100-nitcl.. 15-volt electrolyvtic.

ohm sec.

vary closed-time of relav).
T1: Single-button mike trans. ap-
prox. 200-okm pri. to 80,000-

SR1: 30-ma. dry-disk rectilier,
S1: DPST toggle.

$2: SPST toggle.

Carbon mike, chassis, tube.

CARBON MIKE
CONNECTOR

l

i&\n@f"“q 4

/
SENSITIVITY
CONTROL

C2

s T

CHASSIS—

Switon
/| Je—

115 YOLTS AC



The wooden board on which the chassis rests
can be screwed to a wall. The oversize chassis
insures ample ventilation in tight quarters.

The entire unit is built on a 3” by 5” by
10” chassis. The only critical part of the
wiring is that referred to by the letters “x—x”
and “y—y” in the diagram. The position of
these leads controls the phasing of hum volt-
age in the mike circuit. If the tube is un-
controllable or tends to pulse erratically, re-
verse the connections at x—x or y—y.

The single-button carbon mike shown in
the photos was removed from a surplus tele-
phone handset. For most applications it is
important to mount the microphone on
sponge rubber. A water-inlet hood from a
washing machine was used as a protective
housing for the mike.

Relay contacts are connected to the cir-
cuit to be controlled. In this case it hap-
pened to be an automatic garage-door open-
er. Dotted lines in the diagram show how

If the thyratron tends to ﬂre too easxl), in-
crease the value of the bias resistor, Rd; if it
doesn't fire, try a smaller resistor.,

the original control switch was connected
into this circuit.

In use, the sensitivity control (R1) must
be set at a fairly low point so that it will
respond to an auto horn sounded four or five
feet away but ignore other noises.

Another application for this control is to
turn on runway and landing lights at a pri-
vate or unattended airport. The mike could
be mounted on a sounding-board panel and
located near the runway. When a pilot
“buzzed” the airport, the roar of the motor
would trigger the thyratron and turn on the
field lights through a heavy-duty latching
relay. An automatic timing circuit would
have to be added to turn the lights off after
a suitable interval. Automatic turnoff is
important since the circuit is necessarily
subject to chance noises. END

Jumping Tests Your Shocks

Tae function of automobile shock ab-
sorbers is to dampen, or slow down, the up
and down movement permitted by the
springs. You can test whether yours are do-
ing their job by standing on the front bum-
per and bouncing the chassis up and down.
If it continues to bounce excessively after
you get off, the front shock absorbers need
attention, perhaps replacement. Jump on
the rear bumper for a similar test of the
shock absorbers at that end.

Gluing Wood Controls Warping

Whay is the top of a workbench usually
made of several strips of wood glued to-
gether, rather than a solid piece?

There’s a sound reason. Under changing
climatic conditions, any wood tends to warp
and split. But if the wood is sawed into
strips, rearranged, and then glued together,
the tendency of one part to twist out of line
is counteracted by the forces exerted by
the others joined to it. This is a good point
to remember in any woodworking job.
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Is the pickup head okay? If not, it will either
bottleneck the sound or bring it out sour.
damaged diaphragm cuauses distortion and loss
of volume. Small dents may be pressed out.

A needle holder that’s too loose causes rat-
tles; one that’s tight reproduces records shrilly.
Test the holder with your finger. It should have
the tiniest amount ot play. If nccessary, adjnst
the pivot screws. Dan't bother fixing bent or
broken parts, for new heads are inexpensive,
The new onc necdn’t be identical with the old
as long as it fits the arm.

Does the table wobble? If so, it may hounce
the needle out of its track and will probably put
“wows” in the music. A piece of cﬁalk tells the
story. Hold the chalk firmly, rest your hand on
a solid surface, and bring the chalk down till it
just touches the felt. If the table is level, it
should mark the rim evenly all around. Wobble

1ls Your 01d Phonograph?

NOW is the time to bring that portable
wind-up phonograph down from the
attic and put it in shape for summer. Rattles,
shrills, wows, and the other awful sounds
that phonographs may give out often come
from easily correctible troubles. These
photos show some of the common flaws and
what to do about them.

Does the needle track? If it tends to jump the
groove, inspect the side-to-side and up-and-
down movement of the arm. It should be free
in both directions. Polish arm joints with fine
sandpaper. If the joint has a slot, make sure it
is clean. Apply a dry lubricant such as graphite
before reassembling the parts.

may be caused by loose or missing mounting
bolts or a bent spindle.
If you suspect that the bottom of the turn-

table is rubbing against the stop lever, speed
regulator, or mounting board, chalk the lower
edge of the rim liberally. The powder will rub
off on obstructions or high points.
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Is the speed right? Poor speed regulation can
make records sound as it the musicians were
being paid by the beat. Or it can turn a fov
trot into a funeral march. Adjusting the speed-
regulator arn should briug the speed to a fairly
constant 78 r.p.m.  This can be checked with
a stroboscopic disk.  Seen nnder an electrie
light, one row of lines seens to stand still when
the speed is right. The disk shown at the left

Does the regulator regulate? If unot, lift off
the turntable and take a look at the linkage to
the brake lever, Sometimes the collar that con-
neets the regulator amnn and lever comes loose,
The collar bolt should be tightened. If the col-
lar is tight, the governor itself may be faulty.
You'll have to check that next.

FLYBALLS MOVE
OUT AS SPEED
INCREASES

Is the governor sticking? The ploto at right
shows the parts of the speed-control mechan-
ism. Three weighted balls or disks are spring-
fastened to two eollars on the shaft. One collar
—which is attached to a brake disk—is free to
slide on the shaft. As specd increases. the balls
fly outward and pull the sliding disk against the
brake shoe. The three balls must be of cqual
weight and their springs of cqual tension,  If
movement seems sluggish, the shaft shonld be
polished and lightly oiled. Replace the brake
shoe if it is worn or broken.

above has rows for all three phono speeds for
both 30- and 60-cvele lghts.

Another way to check turntable speed is to
count revolutions, as shown at right. Slip a

prece ob paper under a record so that part of it
projects. Sturt the motor and count the number
of times the paper pusses a point in a given
ime. Adjust the speed regulator until it counts
78 turns a minute.

BRAKE DISK
MOVES IN AS

3l
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CUT PIN HERE

FFor easier replacement of the detachable
lids on some portable radios, phonographs,
and tvpewriters, cut about %” off one of the
hinge pins. Then both pins need not be
linzd up simultaneously. To attach the lid,
engage the longer hinge pin first, sliding it
into the hole far enough to serve as a pivot
while the shortened pin is being aligned
with its hole.—W. E. B.

Fiber Tool Adjusts Condensers

FILE POINT

K. .
L

FIBER SCRZ='W DRIVER

BrLow~ tubes and painful jolts often re-
sult from the careless use of metal screw-
drivers in adjusting trimmer condensers.
For safety, and to eliminate the adjustment
errors thu. om capacity eftects, cut a
tool from %” fiber or other stiff insulat-
ing material. File the blade to screwdriver
shape.—A. M. LixpNen, In.

Oil Solution Cleans Crackle

Dust-coLLecTING crackle finishes used
on radio equipment can be cleaned with
carbon tetrachloride and a few drops of oil.
About 10 drops of household oil to one
ounce of the tetrachloride will prevent the
surfaces from drving a lusterless gray. Ap-
ply with absorbent cotton and wipe with a
soft cloth.—G. 1. Baves,

5!'

Tire Pump Dusts Radio Chassis

AN AUTOMOBILE tire pump cleans radio
chassis effectivelv. Tubes, shields, condens-
er plates, and other often inaccessible parts
that require occasional dusting can  be
reached by the air stream from the flexible
pump hose.

Diagram on Set Speeds Repairs

FuTure repairs on homemade electronic
cquipment will be made more intelligently
and quickly if the circuit diagram is cut out
and glued to the chassis or panel when the
wiring is done. Water glass or household
cement will hold it on crackle-finish panels.
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Drawing up on the bolt pulls the hardened cutter into the die, produces a cleanly cut hole.

Are You Using Chassis Punches?

They make big holes—round or rectangular—out of little ones.

ONCE you graduate from the breadboard
stage of radio building you sometimes
run into metal-working problems that are
tougher and more time-consuming than the
wiring itself. The job of cutting holes in a
chassis to take tube sockets, filter condens-
ers, transformers, meters and the like can be
a poser if your shop lacks an important yet
simple piece of radio-making equipment.

Chassis punches have long been common
in radio shops but many radio enthusiasts
whose “workbench” is the kitchen table
after the dishes are cleared away have tried
to struggle along without them. Using other
tools you can make big holes in metal in a
variety of ways. You can drill a circle of
small holes and chisel out the remaining
metal, or you can chew it away with a jewel-
er’s saw or file. Another method is to bore
vour largest twist-drill size and file out the
rest. A hole cutter used in a drill press will
also do a fair job. But as often as not the
hole made by thesc methods will not be a
smooth circle.

Chassis punches do the job better and in
a fraction of the time. These tools consist of
a cutting die, a socket. and a bolt that draws
the die and socket together. The three steps
involved in punching a perfect hole consist
of drilling a single pilot hole (ranging from
47 to %”, depending on the punch), as-
sembling the die and socket on top and
bottom of the opening, and drawing up on
the bolt with a small wrench.

38

Aluminum and steel up to %” thick give
way like cardboard to these cutters. They
are available in about two dozen sizes
ranging from %” to 3%” round and %” to 1”7
square. For radio work the 1 3/16” round
punch is a good all-around size.

The usefulness of the devices, however,
isn’t limited to radio. They can be valuable
and timesaving in all sheet metal work, and
there are many interesting and still unex-
plored possibilities in craft projects in brass
and copper.—R. Hertzberg, Queens, N.Y.

‘ i

One method of making a tubec-socket opening
is to drill a circle of small loles and chisel out
the metal between. But punches do it better.

Large square or rectangular openings of any*
size can be shearcd out with squarc cutters.
Just overlap several bites as necded.

NP
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Remember the sets you built when you were a Lid?
You can encourage your boy to build one with these parts.

EXT time youre looking around for a gift for a small bey, hop down to the
radio store and pick up the inexpensive components shown in the picture at
the top of the next page. Put them together in a gift box. Paste an attractive
cover on it (like the heading above). Enclose a sheet of directions such as you'll
find on page 62. Then let the voungster have the fun of assembling his own radio.
The set shown here is an up-to-date version of those with coils wound on oat-
meal boxes that you probably made as a boy. It has a permeability tuner that
changes stations by sliding a powdered-iron core in and out of a coil.
If you select units that look like those in the photo, it will be easy for a boy
to identify them. Lay all of the parts out on the baseboard and punch starting

50
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These parts can be used by a boy of 10 to build
the radio shown in the photo on the dressed-up

holes for the screws. Then print or paste
labels to the board to mark each item.

The tuner is made for superhets, so you’ll
have to put the two coils in series. Solder a
connection between X and Y, taking care not
to disturb the delicate leads from the coils to
the soldering lugs. Any permeability tuner
of the kind shown will serve when the coils
are connected in series. The one pictured is
manufacturer’s surplus and cost $1.

To eliminate all soldering operations for
the junior builder, you'll probably want to
attach wires to lugs A and B. Leave these
long enough to reach the antenna and phone
clips. While the iron is hot, you can also
counect short wires to the trimmer-condenser
terminals.

For the connections in the set, solid push-
back wire is probably the best. The antenna
and ground wires should be stranded. You
can make it a little easier for the builder by
tinning the 1ips so the wires won’t come un-
stranded.

It'll also help if you caution him not to
touch the fine leads in the tuner, and not to
finger the galena crystal. (A crystal dirtied
by handling can be cleaned with carbon tet-
rachloride.) If youre far enough away from

SOLDER
-ON LEADS

ANT. AND GROUND WIRES -
{25 HANKS) s

i
CA&NA CRYSTAL

AND HOLDER

SOLDER JUMPER
TO PUY COILS

- ~
IN SERIES -

WASHERS

© TWO-COIL PERMEABILITY

TUNER FOR SUPERHET. cLips

cigar-box lid. The instructions for assembling
the set can be pasted inside the box (below).

a transmitter to need an outdoor antenna
(say 15 miles or more) and if you don’t
already have one, vou'd better add some an-
tenna insulators and a lead-in strip to the kit.
Decorate a cigar box in a way that will
appeal to a boy, paste on a sheet of instruc-
tions, and wrap the parts. The box shown
was covered with heavy gift paper held
on with rubber cement. '

Labels such as those printed below can be pasted on the base to make assembling easy for him.

TUNER CRYSTAL ANT.

GRND.

PHONES 5l

~ Ea
S Q

FAHNESTOCK 4

-
| ~—_—,—’ >
' )
PIECES OF WIRE
VARIABLE TRIMMER 100-580 MMF. - iweipy

AR R R R LS

Y2 WOOD SCREWS
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How to Assemble Your Crystal Radio

Fasten the part marked TUNER to the
* board with one or two screws.
2 Place one of the four loose clips on the
* board at the point marked ANT (an-
tenna). Connect the wire from point A under
the screw that holds this clip. Loop the wire
around the screw and under a washer as
shown in the sketch. Whenever you make a
connection, remember to cut off a small
amount of insulation so that the contact is
made on clean, bare wire.
Place the trimmer condenser loosely on
* the board at the place shown. Make a loop
in one of the wires soldered to it. Place the
GRND (ground) clip in position and screw
it in place, fastening the trimmer wire under
the screw as you do so.

4 Fasten the crystal holder to the board

with two screws. Your holder may look a
little different, but it will work the same.
5 Take one of the short pieces of loose wire
*in the box and slip one end under the
crystal-holder clip C. You may have to bend
the clip in order to get the crystal into the:
socket in front of this clip.
The other end of this wire goes under the
* serew and washer holding phone clip E.
The wire from the other end of the trimmer is
attached to the same screw.
7 Slip another loosc wire under crystal clip
* D, and connect the other end to phone
clip F. The wire that comes from the point on
the tuner marked B is attached to the same
screw. The wiring of the set is now complete.

ASSEMBLING
CRYSTAL HOLDER

CAT

F SWIVEL
WHISKER — |

L 3
EICKLER SOCKET

CRYSTAL

@ ATTACHING

EASHER WIRE TO

g CLIP
SCREW

REMOVE INSULATION AT~
TIP OF WIRE BEFORE \
MAKING CONNECTION J

Wire your set as shown
in photo.Becareful when
working on tuner or you
may damage the fine
wires. Crystal must be
kept clean and dry.

To operate your crystal receiver, assemble
the parts of the crystal holder. The galena
crystal provided with this kit is embedded in
a small disk. Press it down between the two
upright arms at C, taking care not to touch
the galena itself with your fingers. A rotat-
ing arm on a ball-and-swivel goes between
the uprights at D. These, too, may have
to be bent to make them hold the swivel
ball tightly. A tiny spring slips over the tip
of the rod. This is the “cat whisker.” You use
it to find a “hot” spot on the face of the crys-
tal. Move the tickler arm by the knob in order
to get the cat whisker to touch the crystal.
You may have to try several spots before you
find the best one.

Connect the headphones by inserting the
jacks in clips E and F. Unwind one of the
long hanks of wire and connect one end un-
der the ANT clip. Drop the other end out a
window or connect it to a bed spring. Use
the other hank of wire to make a connection
between the GRND clip and a water pipe or
radiator. Scrape a clean, bare spot on the
pipe so the wire will make good contact.

Tune the set slowly by turning the knob
on the front of the tuner. If you don’t hear
anything, jiggle the cat whisker to see if you
can find a more sensitive spot on the crystal.
With a screwdriver, carefully and slowly turn
the trimmer screw. Move it about a half turn
at a time and repeat the tuning operation.
Once the trimmer is set for best results, you
don’t have to touch it again.
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ERE’S a TV booster that you can tailor

to your particular needs. It is designed

to be adjusted to strengthen signals from one

station, and then left alone. It is simple and

efficient. Its tube and circuits were chosen

to provide moderate amplification with a
minimum of noise.

It is tunable over either the high or low
band, depending on which set of coils you
make. Frequency adjustments are made by
movable iron cores in its two tuning coils.
You have to wind these coils yourself.
Bandswitching is not provided for in these
plans because it would add to the complex-
ity and cost and reduce the booster’s effi-
ciency.

Booster is conneected to set and
antenna by twin-lead plugs and
300-ohm lead. To (iisconncct
booster, simply pull plugs and
join them together. This con-
neets set directly to antenna,

It will give any weak channel a shot
in the arm, and you can build it in a
couple of evenings for a few dollars.

By Howard G. McEntee

Laying out the chassis. 1 built this
booster on the steel cover of a 4” by 57 by
6” box. The box supports and protects this
chassis-cover. I left the back off to permit
air to circulate. Use the kind with the re-
movable 5” by 6” panels; the type with the
removable 4” by 6” sides is not suitable.

Dimensions given on the drawings and
photos show the location of critical parts.
Drill all the marked holes as specified, stand
the remaining parts on the chassis and shift
them until they clear the sides of the box,
and then mark and drill the rest of the
mounting holes.

Making the coils. The coil forms that
I used are made by the Canbridge Thermi-

EVERYONE WHO HAS TRIED THIS BOOSTER LIKES IT

ARE you annoyed because one television sta-
tion you get doesn’t come in quite strongly
enough for comfortable viewing?

Rotating the antenna helps. But most of the
time the pictures on that channel are faint,
snowy, and taunting.

The author of this article designed and built
a booster to improve his reception of telecasts on

 Channel 13—and succeeded. Friends tried his

prescription on other channels and on several
makes of receivers—and were delighted. Maybe
it will help you, too.
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'YOU BUY THESE PARTS | = ...AND MAKE THESE | |

2 ()
e

AND EITHER THESE ...

; j}”&t 'j
R

HIGH-BAND COILS

NEUTRALIZING
CONDENSERS

4 x5 x6”
STEEL CABINET

*®

POWER TRANSFORMER
PRIMARY 11§ VOLTS AC

... OR THESE

LINE CORD
AND PLUG W

LOW-BAND COILS
ALUMINUM
FOR SHIELD

NEUTRALIZING Tle-TO PIN 1. OR 2

CONDENSERS
(c2,C3)

6.3-V. PILOT LIGHT
AND ASSEMBLY

NO 2 BARZE
ﬁ- COPPER
B w-n\ [}

7 TURNS NO.22
INSULATED
(SuLDE OVER NOu2)

TERMINALS 180°APART

S.P.S.T. %
7S-MA. SELENIUM | s S4
TOGGLE SWITCH 3
RECTIFIER ‘t/ 5,8'/'] Yo
2-MMF, u s s 5
P — % HIGH-BAND COILS .\ %
— — ' g ESR':_M'C MSATITY WA SR 0 §L
c‘,g (S c4 3 L2-2% TURNS NO.18 BARE WIRE Ya
| E— j PENSER T (327 TuRNS NO.18 BARE WIRE, 13
40-MFD., 150-VOLT < 100-MMF. o= Tgo%!: CENTER TAPPED
ELECTROLYTIC CONDENSER CERAMIC CONDENSERS L4- 24 YURN NO 18 INSULATED WIRE
BARE
WIRE

’ CLOSE WOUND
'NO. 18 b NO. 22 ‘ CENAMELED WIRE
INSULATED INSULATED LOW-BAND COILS

L1-24 TURNS MO 22 INSULATED WiRE
L2- 6% TURNS NO 28 ENAMELED WIRG
L3-6% TURNS NO 28 ENAMELED WIRE,

NO. 12 BARE CENTER TAPPED
oy s, 2 PAIRS L4 422 TURNS NO 22 INSULATED WIRE
[wire | 300.0HM .
P £
COlL FORMS . .ré. Ya::-kllfzig Q Lt AND L4 ARG 4"INSIDE DIAMETER | SELE-
CTC. TYPE 15-3 » . SUPPORTING.LISLIPS OVER 12,14 OVER L3
(SEE TEXT) : . PLUGS
P o (7
$) Q P a : . -
. = . @ Follow these specifications exactly in making
I Y % > the coils and neutralizing condensers.
1) O BRACKETS,
GROMMETS, . . ] y i,
S » onic Corp. (CTC) and sold by many radio

 RESISTORS “ul

L A
RED VIOET Yewow s LT
7-PIN

270,000-OHM, ':.WATT

BROWN BLACK BROWN
100-OHM, }3-WATT

-
RED RED BLACK

TERMINAL  MINIATURE
#2:0HM, 13- WATT STRIPS WAFER
SOCKET

supply houses. Specify tvpe LS-3 form with
a No. 200630 high-inductance iron core. If
vou can’t get that, obtain type LS-3 60-
megacycle coil and remove the original
windings.

Follow the coil dimensions and wire sizes
shown above. place the windings exactly as
illustrated, and wind all coils in the same
direction. Make the turns as specified, then

P W

. ~ " experiment if necessary.
These parts cost me $11.77 at standard retai To keep the wire taut while winding the
prices. I had to shop around for soine of them.

If vou have some items on hand, your booster coils, '501(161' one end of the wire to one of
may cost vou less. the clips on the form. Then clamp the other
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AND‘ MOUNT PARTS ON PANEL THIS WAY

To make mounting holes for the 300-ohm antenna-lead
plugs, drill two 5/16” holes side by side for cach and
file them out to get rectangular slots. File off corners of
plugs and fasten them with wire saddles as shown below.

In laying out the parts, follow dimensions
wherever they are given. You can wire the
booster from this sketch or use the schematic
diagram on the following page.

end of the wire in a vise and wind the
coil toward it. After you have the required
number of turns, solder the wire to the
second clip and cut off the excess wire.
Apply a bit of coil dope or cellulose cement
to keep the turns in place.

To make the low-frequency plate coil (for
channels 2 to 6), wind just under 3% turns,
make a %” loop in the wire for a tap, twist
it a few times, then continue with the other
half of the winding.

To make high-band coils (for channels
7 to 13), place the connection clips 180°
apart, then wind 2% turns. The plate coil




FRONM ANTENNA

=00

300-0HM
PLUG

e —
PST

s
15 vours SWITCH
'AC

POWER =
TRANSFORMER

-t
>t

SELENIUM
RECTIFIGR

1} 1+
H

130-140VOLTS

.||_

YOU WIRE THE PARTS THIS WAY

Even if yvou work from the pictorial diagram
on the preceding page you should check the

for the high band uses heavier wire aud
fewer turns, so vou should be able to wind
the entire coil in oue opevation and solder
the tap exactly in the middle. No tap is
necded in the grid coil for either band.

The coupling coils are self-supporting
and ave held by the screws in the twin-lead
counectors.

Buying the parts: The transformer is
a type that has only recently become pop-
ular. I used a Merit type P3043. Other
manufacturers make very similar units.

I tried to buy a 50-milliampere seleninm
reetifier but couldut. so I settled for a
larger 75-ma. unit. In some localities you
may be able to purchase a 2.2-mmtf. ceramic
capacitor (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>